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ABSTRACT 
 Bop, Look, and Listen (BLL): A Playful Sensorimotor Approach to Address 
Attention-Deficit/Hyperactivity Disorder-Like Symptoms Among Young Children is an 
evidence-based and theory-driven treatment method that aims to support child 
development and learning within preschool classrooms. There has been a substantial 
increase in the prevalence of attention-deficit/hyperactivity disorder (ADHD), as well as 
other developmental disabilities, since the turn of the century. Given that ADHD-like 
symptoms most frequently emerge during preschool and are associated with future 
maladaptive functioning, there is an imperative need for effective and optimal 
intervention at this life stage. Due to the controversy surrounding the act of diagnosing a 
child at such a young age, BLL has been created to address “ADHD-like symptoms”, 
regardless of diagnosis, or lack thereof. BLL was developed by an occupational therapist 
and may be considered: 1) an intervention that uses the meaningful childhood occupation 
of play to target multiple potential neurological underpinnings of ADHD-like symptoms; 
		 vii 
2) a health promotion program that educates school-related professionals and parents 
about the relationship between sensorimotor play, child development, and learning; and 
3) a prevention program that aims prevent or alter the trajectory of ADHD-like symptoms 
in preschoolers. A BLL storybook is used to guide children through specific playful 
sensorimotor activities, which are based on techniques that research has shown to be 
effective in reducing ADHD-like symptoms. Secondarily, evidence-based behavioral 
strategies that maintain the integrity of key concepts from Sensory Integration Theory are 
woven throughout the program to support participation. In addition, educational materials 
are provided to school-related professionals and parents. The evidence-based literature 
regarding the effectiveness of sensorimotor-based interventions for addressing ADHD-
like symptoms is scarce, yet promising. Dissemination efforts for program expansion and 
the future application of an evaluative study of BLL will address this practice gap. BLL 
has the potential to decrease ADHD-like symptoms and positively impact children’s 
participation in meaningful occupations and roles within preschool classrooms and 
beyond.  
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CHAPTER ONE – INTRODUCTION  
The Identified Problem 
Increased Prevalence of Developmental Disability Since the Turn of the Century 
 The prevalence of developmental disability among US children has increased 
substantially since the turn of the century. The National Health Interview Surveys 
collected by the Center of Disease Control and Protection (CDC) determines the 
prevalence of developmental disabilities affecting children 3- to 17-years-old using 
nationally representative samples of US households. Developmental disabilities included 
in past surveys were attention-deficit/hyperactivity disorder (ADHD), intellectual 
disability, cerebral palsy, autism, seizures, stuttering or stammering, moderate to 
profound hearing loss, blindness, learning disorders, and other developmental delays. 
Surveys revealed a 17.1% increase in the prevalence of parent-reported developmental 
disabilities over a 12-year period between 1997 and 2008 (Boyle et al., 2011). 
  Specifically, there was a 33% increase in the prevalence of ADHD over this time 
period, which greatly impacted the upward trend in the overall prevalence of 
developmental disability reported above (Boyle et al., 2011). Additionally, Hinshaw 
(2018) revealed that the diagnosed prevalence of ADHD among US children 4- to 17-
years-old increased 41% in the last decade; and as many as 11% of US children in this 
age group have received this diagnosis. Beyen, Valkenburg, and Piotrowski (2018) report 
that ADHD has indeed been on the rise for the past four decades.  
 Preliminary studies on sensory processing disorder (SPD) suggest that related 
symptoms, many of which overlap with symptoms of ADHD, are significant enough to 
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impact the daily life of as many as one in six elementary school-aged children (Ben-
Sasson, Carter, & Briggs-Gowan, 2009). Given the recent rise in developmental 
disability, one would anticipate this percentage to be even higher today. It is important to 
note that the body of empirical evidence regarding SPD continues to grow; however, the 
Diagnostic and Statistical Manual of Mental Disorders (DSM) has yet to recognize it as a 
diagnostically valid disorder.  
Participation in Sensorimotor Play Since the Turn of the Century 
Sensorimotor activities are those which involve exploration with the senses and 
movement of the physical body. Play has been defined as “spontaneous or organized 
activity that provides enjoyment, entertainment, amusement, or diversion” (Parham & 
Fazio, 1997, p. 252). Therefore, the term sensorimotor play is used to describe any 
enjoyable and/or entertaining activity that involves sensory exploration and movement.  
Since the turn of the century, many barriers appear to be limiting access to and 
participation in sensorimotor play during childhood. These barriers include, but are not 
limited to the following: Education policy (Hinshaw, 2018); reduction in time devoted to 
physical education and recess (Instructional Time in Elementary Schools, 2018); 
excessive screen media usage (Common Sense Media, 2013); and skillfully-marketed and 
convenient infant seats that restrict natural movement experiences (see “Potential Causes 
of the Problem”).  
The Physical Activity Guidelines for Americans, issued by the US Department of 
Health and Human Services (HHS), recommends that children 6- to 17-years-old 
participate in at least 60 minutes of daily physical activity (HHS, 2018). According to the 
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2016-2017 National Survey of Children’s Health (NSCH), less than ¼ of US children 
follow this recommendation (The Child and Adolescent Health Measurement Initiative, 
2017).  
HHS recently outlined key guidelines for children 3- to 5-years old in The 
Physical Activity Guidelines for Americans (2nd edition) published in 2018. HHS (2018b) 
specifies that children in this age group should be “physically active throughout the day 
to enhance growth and development” (p. 3). In addition, the HHS (2018b) states, “Adult 
caregivers of preschool-aged children should encourage active play that includes a 
variety of activity types” (p. 3). Given the recent inclusion of this age group, national 
statistics regarding adherence to these guidelines are not yet known.   
Although correlation is not causation, theory and evidence reveal a probable link 
between limited participation in sensorimotor play and the alarming prevalence of 
ADHD-like symptoms among US children.  
Potential Causes of the Problem 
Since the turn of the century, several factors appear to be negatively impacting 
access to and participation in sensorimotor play during childhood. 
Policy  
Hinshaw (2018) discusses how policy may be an important factor in the increased 
prevalence of ADHD-like symptoms among US children. By the turn of the century, 30 
states had enacted programs that held public schools accountable for student 
achievement, or consequential accountability legislation. All remaining states were 
required to implement No Child Left Behind (NCLB) starting in the 2002-2003 school 
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year. According to the NSCH, rates of ADHD increased significantly upon enaction of 
NCLB, compared to states where existing legislation was unchanged. Hinshaw (2018) 
provided the following potential explanation for this increased prevalence of ADHD: 
NCLB incentivized districts to refer lowest-scoring students for ADHD-related 
assessment to either facilitate intervention and/or remove low scores from the district’s 
overall average on account of a special education designation. Output-focused incentives 
and consequences, such as public newspaper reports and cuts in public funding for low-
scoring districts, are thought to have led to this increase in referrals. 
I offer another potential explanation for the correlation between NCLB and the 
increased prevalence of ADHD: As a result of the increased emphasis on test scores and 
quantitative measures of student performance, school officials have been more likely to 
question the value of physical education, recess, and free play as it related to the 
academic mission of schools. According to a national representative survey, between 
2001 and 2007, 20% of districts decreased time devoted to recess in elementary schools; 
time was decreased by an average of 50 minutes per week. Nine percent of districts 
decreased time devoted to physical education; time was decreased by an average of 40 
minutes per week (Instructional Time in Elementary Schools, 2018). In addition, only 
11% of US school districts require that elementary schools provide regular classroom 
physical activity breaks throughout the school day (CDC, 2017). 
It is likely that the emphasis on elementary school academics has indirectly 
impacted preschoolers (3- to 5-year-olds), as educators aim to prepare children for 
meeting increasingly rigorous academic demands. One potential outcome is a shift in 
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focus from play-based to academic-based activities in preschool classrooms. According 
to Wolraich (2006), an increasing number of preschoolers are demonstrating behaviors 
identified as “dysfunctional” given the “increased expectations for sustained attention and 
behavioral control at a younger age” (p. 90).  
Knowledge 
 With more emphasis on academics and decreased emphasis on physical activity, 
knowledge that is provided to school-based professionals and caregivers about the 
benefits of sensorimotor play may be minimal. McMullen, Martin, Jones, and Murtagh 
(2016) conducted a study to understand the experiences of educators who implemented a 
movement program in their classrooms. Teachers were positively disposed to incorporate 
movement in their classrooms when they were aware of the positive impact that physical 
activity would have on their students. Understanding how movement stimulates the brain 
to support learning and concentration, observing the benefits first-hand, and witnessing 
student enjoyment motivated educators to continue incorporating movement beyond the 
pilot program. If school-based professionals are not receiving information about how 
movement and sensory exploration relate to a child’s academic success, then students 
may not be given enough opportunity for this type of play during the school day.  
Screen Media 
 The American Academy of Pediatrics (AAP) (2016) refers to early childhood (0- 
to 5- years-old) as “a time of critical brain development, building secure relationships, 
and establishing health behaviors” (p. 1). The AAP (2016) recommends that children 
between 2- to 5-years-old watch no more than one hour of screen media per day. 
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According to a 2013 national representative survey, children 2- to 4-years-old were using 
screen media an average of 1 hour and 58 minutes a day; Children 5- to 8-years-old were 
using screen media an average of 2 hours and 21 minutes a day (Common Sense Media, 
2013).  
 The evidence regarding the impact of screen media on child development 
continues to grow. Recent studies revealed that excessive use of screen media during 
childhood was associated with cognitive, language, and motor delays (Lin, Cherng, Chen, 
Chen & Yang, 2015); emotional delays and aggressive behavior (Tomopoulos et al., 
2007); and decreased length of nighttime sleep (Cespedes et al., 2014). In addition, 
current research suggests a statistically small, but significant, relationship between screen 
media usage and ADHD-like symptoms in children and adolescents (Beyens et al., 2018; 
Ferguson, 2015; Nikkelen, Valkenburg, Huizinga, & Bushman, 2014; Swing, Gentile, 
Anderson, & Walsh, 2010); however, further research is necessary to fully understand 
this relationship. Recent studies and theory suggest that younger children are more likely 
to demonstrate ADHD-like symptoms as a result of screen media usage (Linebarger, 
2015; Nikkelen et al., 2014); however, further research is necessary to fully understand 
age as a potential moderator in the media-ADHD relationship.  
           Beyens et al. (2018) provided two potential explanations for the media-ADHD 
relationship: 1) The fast-paced nature of screen media increases arousal, therefore 
decreasing the child’s need to internally produce arousal and lowering the child’s 
baseline arousal state. A low baseline arousal state is associated with ADHD-like 
symptoms, as the child seeks out arousing activities to the point that is interferes with 
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function. 2) The fast-paced nature of screen media forces a child to constantly shift 
attention, therefor hindering the development of focused and effortful attention skills.  
 Additionally, the more time a child spends using screen media, the less time is 
available for sensorimotor play. 
The “Container Shuffle” 
 Taking in information from our bodies and the world (sensations) makes up 80% 
of brain function (Ayers, 2005). Therefore, movement and sensory exploration play a 
vital role in brain development. Haynes and Haynes speak to this phenomenon: 
The immature brain of a baby requires stimulation to connect neurons 
(nerve cells) together to form the essential neurone pathways that lead to 
successful development. Stimulation of nerve pathways in the skin, eyes, 
muscles, and vestibular system all help to mature these pathways, which in 
turn support all aspects of early child development. The opportunity for 
movement from birth provides this stimulation […] (p. 37). 
For example, the vestibular system is developed though natural movement experiences 
and “gives information about the body’s position in space, movement or lack of 
movement through space, and direction of movement” (Russel & Nagaishi, 2005, p. 828). 
Without proper stimulation and development, the vestibular system is unable to properly 
perform these functions, leading to challenges with body awareness, balance, and 
navigating the environment. In addition, the vestibular system drives the inhibition of 
infant reflexes to allow for voluntary movement (Haynes & Haynes, 2016; Niklasson, 
Niklasson, & Norlander, 2009); has a great influence on one’s level of alertness (Russel 
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& Nagaishi, 2005); supports one’s attention span (Haynes & Haynes, 2016); and acts as a 
foundation for all other sensory systems (Ayers, 1972). As discussed in subsequent 
chapters, maladaptive functioning that may result from insufficient vestibular stimulation, 
including impaired balance and retained reflexes, have been linked to ADHD-like 
symptoms in children.  
 The vestibular system is said to be most receptive to stimulation between 6- to 12- 
months-old. During this stage, rapid attainment of gross motor milestones occurs, 
including rolling, sitting independently, creeping, crawling, pulling up to stand, cruising, 
and often walking (Niklasson et al., 2009). During this period, it becomes easy for 
parents to fall into the habit of the “container shuffle” to keep mobile babies safe and/or 
occupied- moving the baby from the crib, to the highchair, to the walker, to the activity 
chair, back to the crib, and so on. Most infant and child seating and positioning 
paraphernalia restricts natural movement experiences. For example, the Bumbo® seat, 
which was invented in 2001 and is marketed for children between 3- to 12-months-old, is 
used to prop the child in an upright seated position. Skillfully-marketed and convenient 
“containers” may play a role in the increased prevalence of ADHD-like symptoms, as 
children spend less time engaged in natural movement and sensory exploration during 
this vital stage of development. 
Potential Consequences of the Problem 
Future Maladaptive Functioning 
 In the literature, it is widely recognized that ADHD-like symptoms (e.g. 
inattentiveness, impulsivity, hyperactivity, poor self-regulation skills) most frequently 
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emerge during preschool years and are associated with future maladaptive functioning 
(Cohen et al., 2018; Halperin & Schulz, 2006). Cohen et al. (2018) claims that “ADHD 
symptoms persist beyond preschool for 70% to 80% of children” (p. 200). Furthermore, 
50% of children with an ADHD diagnosis continue to meet the DSM diagnostic criteria 
as adults (Cerillo-Urbina et al., 2015). ADHD-like symptoms have been linked to a 
variety of challenges across the lifespan including the following: social problems and 
substance abuse (Cohen et al., 2018; Hinshaw, 2018; Mehta et al., 2011); risk-taking 
behaviors, high risk for accidental injury, self-harming (Hinshaw, 2018); academic 
challenges, occupational difficulties, and criminality (Cohen et al., 2018); and motor 
vehicle accidents (Mehta et al., 2011). On the contrary, strong self-regulation skills 
during childhood “have been linked with positive developmental outcomes including 
greater self-esteem, professional attainment, and better health in later childhood and 
adolescence” (Razza, Bergen-Cico, & Raymond, 2015, p. 372). 
 Considering strategies to address ADHD-like symptoms in preschoolers is 
important due to the brain’s vulnerability to change during this life stage. Halperin and 
Healey (2011) discuss how the impact of intervention on neurodevelopment may be 
particularly great at an early age, potentially preventing or altering the trajectory of the 
ADHD-like symptoms for at-risk individuals. Similarly, Niklasson et al. (2010) 
recognizes that a child’s brain is most vulnerable to modification and reorganization 
being that “neural circuits are not yet established” (p. 330). Razza et al. (2015) discusses 
the importance of supporting the development of self-regulation skills (e.g., effortful 
control, focused attention, and executive functioning) during preschool years since these 
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skills undergo considerable growth during this life stage. When considering the trajectory 
of ADHD-like symptoms, addressing behaviors at an early age may act as preventative 
measure for future maladaptive functioning.  
Risks of Medication 
 Pharmacologic treatment, specifically stimulant and noradrenergic medications, is 
often the first-line intervention for US children with ADHD (Hinshaw, 2018). The 
amount of stimulant prescriptions dispensed in the US has increased from 20 million in 
2000 (Okie, 2006); to 58 million in 2014 (Jones, 2015). Out of the approximate 46 
million prescriptions dispensed in 2010, 23 million were dispensed to youth (Chai et al., 
2012). ADHD medication sales increased from 1.85 billion dollars in 2002 to 12.9 billion 
dollars in 2014 (Intercontinental Marketing Services Institute for Healthcare Informatics, 
2012; Whelan, 2015). Hinshaw (2018) discusses the following factors that may be fueling 
this expansion: “overreliance on biological models of causation, faulty educational 
systems, and the role of the pharmaceutical industry” (p. 292). Recent expanded use of 
stimulant medication as a treatment for ADHD continues to be a highly debated topic. 
Investigation into alternative methods of treatment for ADHD are of great importance 
due to the potential side-effects, the risk of dependence, and the lack of long-term 
sufficiency of medication (Swanson et al., 2017). Current research has found that 
pharmacologic intervention does not produce lasting effects or improve long-term 
outcomes (Molina et al, 2009; Wolraich, 2016).  
Public costs 
 Effective interventions for preschoolers demonstrating ADHD-like symptoms 
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may prevent placement in special education. The national cost of providing special 
education services to children with ADHD is estimated to be between $15 and 22 billion 
annually (Pelham, Foster, & Robb, 2007).  
Occupational Therapy’s Role 
            School occupational therapists “help children fulfill their role as students by 
supporting their academic achievement and promoting positive behaviors necessary for 
learning” (American Occupational Therapy Association, 2016). Through addressing 
ADHD-like symptoms, my proposed program may be used to support successful 
participation in a multitude of childhood roles (e.g., student or friend) and meaningful 
occupations (e.g., learning or playing). In addition, the means through which my 
proposed program will address ADHD-like symptoms fits under the category of play, a 
meaningful occupation of childhood. My proposed program may be considered the 
following types of occupational therapy service: 1) an intervention with the goal to 
decrease ADHD-like symptoms in a group of preschoolers; 2) a health promotion 
program that aims to educate occupational therapy practitioners, school-related 
professionals, and parents about the importance of sensorimotor play during childhood; 
3) a prevention program that addresses ADHD-like symptoms that are shown to have a 
continued impact on function across the lifespan.  
Proposed Plan to Address the Problem 
To address the hypothesized relationship between limited sensorimotor play and 
the alarming prevalence of ADHD-like symptoms among US children, I have developed 
Bop, Look, and Listen (BLL): A Playful Sensorimotor Approach to Address Attention-
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Deficit/Hyperactivity Disorder-Like Symptoms Among Young Children. BLL is an 
evidence-based and theory-driven program for preschool classrooms. Through the means 
of a fun-themed storybook, a small group of children are guided to participate in playful 
sensorimotor activities. These carefully-selected activities aim to strengthen the 
neurological processes found to be abnormal in children demonstrating ADHD-like 
symptoms (see Chapter Two). Program design and intended application have been 
carefully determined based on current research and theory discussed in subsequent 
chapters. It is my hypothesis that through implementation of BLL, occupational therapy 
practitioners and school-related professionals may foster the development of fundamental 
skills (e.g., attention and self-regulation) that support child development, learning, and 
lifelong success. 
 In addition, education about the relationship between sensorimotor play, 
childhood development, and learning will be provided to professionals involved in BLL 
program implementation, as well as parents.  Educational materials will be appropriate 
for the intended audience (e.g., parents versus educators) and include presentations, 
trainings, brochures, and handouts. The BLL program aims to encourage and empower 
adults to get children involved in daily sensorimotor play through BLL activities and 
beyond.  
 In their discussion about the future direction of ADHD research, Hinshaw and 
Arnold (2015) call for a “greater understanding of relevant developmental processes [of 
ADHD-like symptoms] in the attempt to promote optimal, generalized, and lasting 
treatments for this important and impairing neurodevelopmental disorder” (Hinshaw & 
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Arnold, 2015, p. 39). As an occupational therapist, I have studied this problem from a 
unique lens. With the development of my proposed program, I offer an occupation-based 
child-centered solution.   
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CHAPTER TWO –THEORETICAL AND EVIDENCE BASE 
Introduction 
 The following proposed problem has guided the focus and methods of Bop, Look, 
and Listen (BLL): A Playful Sensorimotor Approach to Address Attention-
Deficit/Hyperactivity Disorder-Like Symptoms Among Young Children: 
During early childhood development, the interaction of genetics, 
environment, and experiences lead to neurological abnormalities of the 
prefrontal-subcortical circuitry that are associated with attention-
deficit/hyperactivity disorder (ADHD)-like symptoms among young 
children (see Appendix A). 
This chapter explores theory and evidence that have guided the program developer’s 
understanding about the nature of this proposed problem. In addition, evidence-based 
literature that focusses on previous attempts to address the problem is reviewed. Lastly, 
implications of findings for BLL program development are outlined.    
Conceptual Frameworks Reflected by the Explanatory Model 
The conceptual frameworks used to understand the nature of the problem 
addressed by the BLL program include sensory integration (SI) theory and Barkley’s 
theory of ADHD. 
Sensory Integration Theory 
 SI theory was originally developed by Dr. A. Jean Ayres, PhD, OTR, FAOTA 
after discovering that “a subgroup of children with learning disabilities had difficulty 
interpreting sensory information from their bodies and the environment” (Kielhofner, 
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2009, p. 204). SI theory is based on the central belief that “learning is dependent on the 
ability to take in and process sensation from movement and the environment and to use it 
to plan and organize behavior” (Bundy, Lane, & Murray, 2002, p. 5). Miller, Anzalone, 
Lane, Dermak, & Osten (2007) defines SI theory as the “constructs that discuss how the 
brain processes sensation and the resulting motor, behavior, emotion, and attention 
responses” (pp. 135). It is important to note that the theory is complex and addresses 
many concepts beyond the scope of the proposed doctoral project. The following are 
principles of this framework that were used to construct the explanatory model of the 
problem. 
 Nature versus nurture. Kielhofner (2009) states, “While the brain’s 
developmental sequence is considered to be biologically determined, the brain is also 
dependent on sensory processing to organize its biological potential in the course of 
development” (p. 205). This statement reflects the assumption of nature versus nurture: 
Nature being the biologically determined development; and nurture being the 
environment and experiences that lead to sensory processing. In other words, maturation 
of an individual’s nervous system (e.g., the subcortical-prefrontal circuitry) and resulting 
outputs (e.g., ADHD-like symptoms) are influenced genetic and non-genetic factors. The 
extent to which each plays a role is an ongoing debate among experts; and evidence 
regarding this topic continues to be inconclusive. Meyerhoff (2014) states, “Due to the 
limits placed on ethical research, the nature versus nurture debate will never be fully 
settled” (p. 9).  
In his discussion of human intelligence, Deary (2013) states, “The percentage of 
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the variation in intelligence accounted for by genetic causes is usually given at about 
50%” (p. R674). The other 50% is developed through experiences, or “comprehending 
our surroundings — ‘catching on,’ ‘making sense’ of things, or ‘figuring out’ what to do” 
(Deary, 2013, p. R64). Therefore, consider a child born with average intelligence 
(genetics) who plays a great deal of iPad alphabet games, but receives few interactive 
experiences (environment and experiences). Based on Deary’s theory, in this hypothetical 
case, this child may present with an above-average visual perceptual ability to identify 
letters and other forms, but below average problem solving and abstract thinking skills 
that develop from interactive play with adults and peers.   
In addition, the interaction of genetics, environment, and experiences impacts 
physical development, which in turn impacts neurological development. Consider a child 
born with below-average muscle strength (genetics). This lack of strength may make 
movement difficult or unpleasant, resulting in decreased motivation to move and a 
preference for sedentary play (experiences). With the best intentions, the child’s 
caregiver may fill their home with toys that allow the child to sit in a supportive infant 
seat and play (environment); therefore, keeping the child happy and comfortable. In this 
hypothetical case, the lack of movement experiences and sensory exploration is likely to 
impact neurological development and function. For example, movement drives the 
development of a child’s vestibular system. Immature vestibular functioning has been 
linked to problems with attention, which often impedes upon learning and academic 
achievement (Haynes & Haynes, 2016).    
The explanatory model reflects the assumption of nature versus nurture by 
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showing the interaction of genetic and non-genetic factors that lead to abnormalities of 
the subcortical-prefrontal circuitry. 
 Neural plasticity. The major assumption underlying neural plasticity is as 
follows: Ongoing experiences of sensory processing will lead to changes or modifications 
within the brain (Kielhofner, 2009, p. 204). The explanatory model reflects this 
assumption by showing that the activation of the brain through participation sensorimotor 
play, or lack thereof, impacts the development of the subcortical-prefrontal circuitry.  
 The brain functions as an integrated whole. Although SI theory is focused 
predominantly on subcortical processes, the theory recognizes that “lower subcortical 
levels depend on cortical functions for processing sensory information” (Keilhofner, 
2009, p. 205). The explanatory model reflects this assumption by showing that 
subcortical brain structures impact the development and functioning of cortical brain 
structures, and vice versa.  
Russell A. Barkley’s Theory of ADHD 
 Russell A. Barkley, Ph. D is a clinical psychologist and internationally recognized 
authority on ADHD. Barkley (1997) states, “ADHD appears to arise from abnormalities 
in the structure and function of the prefrontal cortex and its networks with other brain 
regions” (p. 75). Barkley outlines a complex theory, but at the heart of his theory is the 
assumption that ADHD “involves a serious deficiency in the capacity for self-regulation” 
(Barkley, 2011, p. 44). Barkley (2011) goes on to describe the relationship between self-
regulation (SR) and executive functions (EF): “[Each] executive function can be 
considered to be a type or special form of self-regulation – a specific class to actions that 
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people direct at themselves to change their behavior so as to alter a future consequence or 
likelihood of attaining a goal” (p. 44). According to his theory, individuals with ADHD 
have difficulty with the following, but not limited to the following, actions: inhibition or 
self-restraint; self-awareness; self-motivation; self-management of attention; verbal 
working memory or self-speech; nonverbal working memory or visual imagery; and 
problem solving. These actions may be considered either EF or functions of SR; 
therefore, EF = SR. The explanatory model reflects Barkley’s theory by showing that 
abnormalities of the prefrontal cortex, as well as its interaction with subcortical regions of 
the brain, result in deficits in EF or SR (or ADHD-like symptoms).  
The Diagnosis Controversy  
In the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition 
(DSM-V), the American Psychiatric Association (2013) defines ADHD as “A persistent 
pattern of inattention and/or hyperactivity-impulsivity that interferes with functioning or 
development” (p. 59). The diagnostic criteria for ADHD include, but are not limited to, 
the following symptoms:  
Often has difficulty with sustained attention in tasks and play activities 
[…] Often does not seem to listen when spoken to directly […] Is easily 
distracted by extraneous stimuli […] Often fidgets with or taps hand or 
feet or squirms in seat […] Often leaves seat in situations when remaining 
seated is expected […] Often has difficulty waiting his or her turn […] 
(American Psychiatric Association, 2013, p. 59). 
According to the well-renowned theory of ADHD described by Barkley (1997), to 
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“label” a child with ADHD is to presume that these patterns of behavior are the result of 
abnormalities of the prefrontal cortex and associated neural networks.  
 But, when we look at SI theory, similar patterns of behavior may arise from 
abnormalities of “sensory processes that are mostly subcortical and that profoundly affect 
higher cortical processes” (Kielhofner, 2009, p. 205). According to Miller et al. (2007), 
children with sensory processing challenges may have “difficulty responding to sensory 
input with behavior that is graded relative to the degree, nature, or intensity of the 
sensory information” (p. 136). This description closely parallels Hinshaw’s (2018) 
description of ADHD as “a deficit in the regulation of attention to varying environmental 
demands” (p.297). Patterns of behavior that arise from sensory processing challenges 
parallel ADHD symptoms listed as diagnostic criteria in the DSM-V (Table 2.1).   
Table 2.1. Similarities Between Sensory Processing Challenges and ADHD 
 
Patterns of Behavior Associated with 
Sensory Processing Challenges 
(Kielhofner, 2009, p. 209) 
ADHD Symptoms from DSM-V 
Diagnostic Criteria 
(American Psychiatric Association, 
2013, p. 59) 
Over-responsive: Responds to sensory input 
“with more speed, intensity, or duration 
than is typical” 
“Is often easily distracted by extraneous 
stimuli.” 
Under-responsive: Disregards sensory input “Often does not seem to listen when 
spoken to directly.” 
Sensory seeking: Has “an insatiable desire 
for […] excessive [sensory] information” 
“Often fidgets with or taps hand or feet 
or squirms in seat.” 
 
The topic of diagnosing or “labeling” a preschool-aged child is controversial for 
multiple reasons:  
1) As discussed above, theories about ADHD and SI aim to explain similar 
symptoms, but the neurological underpinnings that result in such symptoms (primarily 
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cortical versus primarily subcortical processes) differ.  
2) Wolraich (2006) recognizes that “symptoms [of ADHD] are not distinctly 
different behaviors such as delusions manifested in individuals with psychotic disorders, 
but are appropriately occurring behaviors that occur inappropriately more frequently than 
the behaviors occur in most people” (p. 87). The DSM system provides the same 
diagnostic criteria for all ages and developmental levels. Therefore, the point at which 
behaviors are considered more frequent than what is considered typical for a preschooler 
is largely open to interpretation. According to Batstra, Nieweg, and Hadders-Algra 
(2014), there is no definite clinical test for ADHD and assessment of impairment is 
subjective. “[F]actors such as parents’ and teachers’ tolerance, skills and expectations and 
the clinicians’, and even society’s, view on normal and deviant child behaviour may 
affect criterion assessment” (Bastra, 2014, para. 7) 
 3) Hinshaw (2018) speaks about the frequency of non-evidence-based and 
incomplete assessments, such as a diagnosis made during a quick appointment with the 
pediatrician. Consistent with the literature on ADHD, Reynolds and Kamphaus (2015) 
refer to the “imprecision in diagnosis” that is frequently found in preschoolers (p. 102). 
These three factors are undoubtedly linked to the controversial nature of ADHD 
and the risk for false-positive diagnostic errors discussed in Hinshaw (2018). These 
factors may lead to a higher diagnosed prevalence than the true prevalence of this 
complex disorder, resulting in unnecessary pharmacological intervention. For this reason, 
the explanatory model identifies the problem that results from abnormalities within the 
subcortical-prefrontal circuitry as “ADHD-like symptoms”, as opposed to specifying a 
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diagnosis. 
Given the complexity of deciphering the neurological processes responsible for 
ADHD-like symptoms, the explanatory model offers insight into the importance of 
addressing both prefrontal and subcortical processes in the treatment of children with 
these symptoms, despite their given diagnosis or “label”. This model suggests that it 
would be remiss to solely use behavioral strategies (e.g., externalizing motivation) in the 
absence of an individualized sensorimotor-based program for children with ADHD-like 
symptoms. Similarly, it would be remiss to solely implement an individualized 
sensorimotor-based program in the absence of behavioral strategies. BLL aims to address 
multiple potential neurological underpinnings of target symptoms through one cohesive 
intervention.  
Summary of Evidence Supporting the Explanatory Model 
 The following section offers a summary of the evidence that has been used to 
understand the nature of the problem addressed by the BLL program. The following 
topics are discussed in detail: neurological abnormalities found in individuals who 
demonstrate ADHD-like symptoms and the functional manifestation of these 
neurological abnormalities. 
Neurological Abnormalities Associated with ADHD-Like Symptoms 
 Current research supports the following assumption of the explanatory model: 
ADHD-like symptoms result from abnormalities of the subcortical-prefrontal circuitry. 
Barkley et al. (2002) make the following statement in the International Consensus 
Statement on ADHD:  
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The central psychological deficits in those with ADHD have now been 
linked through numerous studies using various scientific methods to several 
specific brain regions (the frontal lobe, its connections to the basal ganglia, 
and their relationship to the central aspects of the cerebellum). Most 
neurological studies find that as a group those with ADHD have less brain 
electrical activity and show less reactivity to stimulation in one or more of 
these regions. Neuro-imaging studies of groups of those with ADHD also 
demonstrate relatively smaller areas of brain matter and less metabolic 
activity of this brain matter than is the case in control groups used in these 
studies (p.90). 
Succeeding research has offered support for this statement. For instance, Bledsoe, 
Semrud-Clikeman, and Pliszkat (2011) state, “the causal mechanism of ADHD 
symptomatology is likely related to a broad range of structural and functional 
abnormalities in the central nervous system” (p. 593). Similarly, Wolraich et al. (2011) 
state, “Studies of brain anatomy have demonstrated that, on average, individuals with 
ADHD have smaller pre-frontal cortex, basal ganglia, or cerebellar vermix” (p. 89). A 
meta-analysis conducted by Valera, Faraone, Murray, and Seidman (2007) revealed 
abnormalities in numerous brain regions for individuals with ADHD across multiple 
studies, including the cerebrum, cerebellum, corpus collosum, and caudate.  
 A thorough literature search was conducted to uncover articles that link ADHD-
like symptoms with abnormalities in two specific brain regions: the prefrontal cortex and 
cerebellum. It is important to note that the subcortical-prefrontal circuitry includes 
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additional brain regions (e.g., the basal ganglia, corpus collosum, and caudate). Evidence 
that links abnormalities in these additional brain regions to ADHD-like symptoms should 
not be disregarded; however, consideration of all brain regions is beyond the scope of this 
doctoral project.  
 The pre-frontal cortex and ADHD-Like Symptoms. Several studies report 
significant differences in magnetic resonance imaging (MRI) measures of the prefrontal 
cortex in children with ADHD when compared to those without ADHD (Castallanos et 
al., 2002; Kates et al., 2002; Sowell et al., 2003). Castallanos et al. (2002) found that 
individuals with ADHD exhibited 3.2% smaller total cerebral volume. Sowell et al. 
(2003) identifies a reduction in the size and decreased function of the prefrontal cortex.  
Kates et al. (2002) found significant volumetric reductions in both gray and white matter 
of the prefrontal cortex.  
 The cerebellum and ADHD-like symptoms. Bledsoe et al. (2011) states, “One 
of the most common regions investigated and consistently found to be abnormal in 
children with ADHD is the cerebellum” (p.594). Several studies reveal significant 
reductions in cerebellar volume in children with ADHD when compared to control 
groups (Castellanos et al., 2002; Durston et al., 2004; Wyciszkiewicz, Pawlak, & 
Krawiec, 2017). Castellanos et al. (2002) found that individuals with ADHD exhibited 
3.5% smaller total cerebellar volume. Durston et al. (2004) revealed a 4.9% reduction in 
right cerebellar volume. Similarly, findings from Wyciszkiewicz et al. (2017) revealed a 
3.51% smaller right cerebellar volume, 2.94% smaller left cerebellar volume, and 3.18% 
smaller total cerebellar volume. 
		
24 
Functional Manifestation of Neurological Abnormalities Associated with ADHD-like 
symptoms 
The abnormalities of the subcortical-prefrontal circuitry discussed above impact 
the functioning of individuals who demonstrate ADHD-like symptoms. Speaking to the 
complex nature of the brain, Shum and Pang (2009) state, “Although the prefrontal cortex 
has been thought to contribute to the behavioral symptoms observed in ADHD, its 
intimate connections with the cerebellum and the caudate nucleus may partly explain the 
coexistence of sensorimotor deficits and behavioral symptoms in children with ADHD” 
(p. 249). Similarly, Halperin and Schultz (2006) note involvement of the cerebellum in 
several functions typically associated with the prefrontal cortex. The authors state, “The 
cerebellum has long been thought to have the singular function of coordinating 
movement. However, an emergent literature indicates an important role for the 
cerebellum in an array of cognitive processes that includes attention, temporal 
processing, and anticipation, many of which are impaired in children with ADHD 
(Haperin & Schultz, 2006, p. 571). Although brain regions are typically identified as 
being primarily responsible for specific functions, it is ultimately the connection between 
multiple brain regions that shapes behavior.  
For purposes of synthesizing the evidence, the following discussion identifies 
impaired executive functioning as a manifestation of prefrontal cortex abnormalities. 
Primary reflex retention, sensory processing challenges, and impaired balance are 
identified as manifestations of subcortical abnormalities, particularly of the cerebellum.   
		
25 
 The pre-frontal cortex and ADHD-like symptoms. The prefrontal cortex has 
strong links to the performance of executive functions (EFs), including but not limited to 
attention, information processing, problem solving, working memory, self-awareness, 
and judgement (Roberts, Robbins, Trevor, & Weiskrantz, 1998). If ADHD-like 
symptoms are associated with abnormalities in the prefrontal cortex, and the prefrontal 
cortex is associated with the performance of EFs, then it may be assumed that individuals 
with ADHD-like symptoms will demonstrate impaired performance on measures of EFs. 
This assumption has been affirmed by a great body of research summarized below.   
 Impaired executive functioning. A review of current evidence-based literature 
reveals a consistent correlation between impaired executive functioning and ADHD-like 
symptoms. A meta-analysis of 83 studies published between 1980 and 2004 compared 
the executive functioning of individuals with ADHD to those without ADHD (Willcutt, 
Doyle, Nigg, Faraone, & Pennington, 2005). Significant group differences were noted in 
65% of the total EF assessments used in the included studies. Group differences were 
particularly significant for measures of the following EFs: 82% group difference in 
response inhibition (or the ability suppress unnecessary or inappropriate actions); 72% 
group difference in vigilance (or sustained attention); 59% group difference in planning; 
and 75% group difference in spatial working memory.  
 There is a growing body of evidence that supports the association of impaired 
executive functioning, especially poor inhibitory control, and ADHD-like symptoms in 
preschoolers; however, further research in this area is warranted (Perner, Kain, & 
Barchfeld, 2002; Schoemaker et al., 2012; Sonuga-Barke, Dalen, Daley, & Remington, 
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2002; Thorell & Wahlstedt, 2006). 
 The following finding from the meta-analysis conducted by Willcutt et al. (2005) 
is of great importance as one seeks to understand the neurological underpinnings of 
ADHD-like symptoms: On specific EF tasks, significant impairment was noted in fewer 
than half of the children with ADHD. These finding indicate that “EF weaknesses are 
significantly associated with ADHD, but they do not support the hypothesis that EF 
deficits are the single necessary and sufficient cause of ADHD in all individuals with the 
disorder” (Willcutt et al., 2005, p. 1342). ADHD should be considered a multifactorial 
diagnosis which cannot be completely explained by a single core deficit in executive 
functioning; therefore, other core deficits, including those that arise primarily from 
subcortical abnormalities, should be considered when assessing and planning treatment 
for children demonstrating ADHD-like symptoms. 
 The cerebellum and ADHD-like symptoms.  
 The cerebellum is historically associated with motor function. In addition, 
empirical data reveals that the cerebellum is greatly associated with sensory processing, 
including the perception of vision, audition, proprioception, touch, and movement 
(Baumann et al., 2014). If ADHD-like symptoms are associated with abnormalities in the 
cerebellum, and the cerebellum is associated with motor function and sensory processing, 
then it may be assumed that individuals with ADHD-like symptoms will demonstrate 
impairments related to these functions. This assumption has been affirmed by a growing 
body of research examining the association between ADHD-like symptoms and primary 
reflexes, sensory processing, and balance.  
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 The persistence of primary reflexes. Primary reflexes are described as “a set of 
about 70 brainstem-mediated behavioral movement patterns which emerge during fetal 
life, some of which are closely connected to the vestibular system” (Niklasson, 
Niklasson, & Norlander, 2009, p. 644).  These reflexes are integrated, primarily during 
the first year of life, which allows for the development of postural responses and 
voluntary movement, such as rolling and crawling. 
Current evidence-based literature reveals a correlation between ADHD-like symptoms 
and the persistence of the following primary reflexes in children: Moro reflex 
(Kornicarova and Bob; 2012; Taylor, Houghton, and Chapman, 2004); asymmetrical 
tonic neck reflex (ATNR) (Kornicarova & Bob, 2013; Kornicarova, Bob, and Raboch, 
2013; Taylor et al., 2004); tonic labyrinthine reflex (TLR) (Taylor et al., 2004); and 
symmetrical tonic neck reflex (STNR) (Kornicarova et al., 2013; Taylor et al., 2004). In 
2004, Taylor et al. measured scores of Moro reflex, ATNR, TLR, and STNR in boys with 
ADHD and those with subsyndromal symptoms of ADHD, or symptoms not severe 
enough for an official diagnosis. Results indicated a correlation between higher levels of 
reflex retention and higher levels of ADHD symptomology. Taylor et al. (2004) provided 
a table to explain how the effects of primary reflex retention are related to ADHD-like 
symptoms (p. 26). This table has been adapted and presented below (Table 2.2).  
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Table 2.2. Effects of Primary Reflex Retention and Related ADHD-Like Symptoms  
Primary 
Reflex 
Effects of Reflex Retention 
(Goddard, 1996; Hocking, 
1997) 
ADHD-like Symptoms 
(Barkley, 1997; Greene & Chee, 1994; 
Houghton et al., 1999; Taylor, 1998) 
 
 
 
 
 
Moro 
Over-reactivity 
Hyper- or hypo-activity 
Oculo-motor problems 
Poor visual perception 
Poor auditory perception 
Poor coordination 
Tense muscle tone 
Anxiety, low self-esteem, 
mood swings 
Poor decision making 
Impulsivity 
Hyperactivity/Inability to sit still 
Inattention/Does not appear to listen 
Easily distracted 
Disorganized 
Clumsy 
Anxiety, shy, difficulty with 
relationships 
Inappropriate behavior 
 
ATNR Poor visual tracking/crossing 
visual midline 
Reading difficulty 
Left/right confusion 
 
TRL 
Poor balance 
Binocular vision difficulties 
Easily disorientated 
Clumsy 
Poor sense of timing 
Careless mistakes 
 
STNR 
Poor posture 
Poor hand-eye coordination 
Difficulty focusing 
Inability to sit still 
Motor planning challenges (e.g. catching 
and throwing a ball) 
  
 Sensory processing and balance impairments. Multiple studies have found a 
correlation between ADHD-like symptoms and sensory processing challenges (Cheung & 
Siu, 2009; Dunn & Bennett, 2002; Mangeot et al., 2001; Pfeiffer, Daly, Nicholls, & 
Gullo, 2015; Yochman, Parush, & Ornoy, 2004); as well as poor balance control (Goetz, 
Paulasova Schwabova, Hlávka, Ptacek, & Surman, 2017; Kornicarova, Bob, & Raboch, 
2014; Mao, Kuo, Yang, & Su, 2014; Shum & Pang, 2009). 
 Regarding sensory processing challenges, Pfeiffer et al. (2015) found that 64% of 
children with ADHD (n=20) scored in the range of “some problems” or “definite 
dysfunction” on the Sensory Processing Measure, a norm-referenced caregiver 
questionnaire. In comparison, 5% of children without ADHD (n=27) scored in the range 
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of “some problems” and no child scored in the range of “definite dysfunction”.  
Shum and Pang (2009) explain how balance control is an indicator of sensory 
processing ability. They state that balance “requires the ability to integrate inputs from 
various sensory systems (i.e., somatosensory, visual, vestibular) and to utilize the 
integrated sensory signals in generating coordinated motor actions to maintain body 
equilibrium” (p. 245). Authors used the Sensory Organization Test to measure standing 
stability when sensory signals from the visual system, somatosensory system, and/or 
vestibular system were disrupted. Results indicated that children with ADHD had a 
decreased ability to maintain standing balance when any of these three sensory systems 
were disrupted, compared to typically developing peers. These findings reveal a 
significant deficit in the ability to integrate and use sensory signals in order to maintain 
equilibrium.  
To study the relationship between ADHD-like symptoms and impaired balance, 
Mao et al. (2014) used objective motion analysis to measure participants’ ability to 
maintain sitting balance when riding a mechanical horse. Findings revealed that children 
with ADHD demonstrated irregular patterns of movement when compared to typically 
developing peers. Authors reported that children with ADHD had “difficulty finding the 
correct strategy for adjusting their movements while horseback riding” (Mao et al., 2014, 
p. 1256).  
Limitations of the Evidence-Based Literature. 
Although the synthesized evidence provides support that specific neurological 
abnormalities and functional manifestations of these abnormalities are associated with 
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ADHD-like symptoms in children, it is important to recognize some limitations in the 
research. Firstly, many of the included studies used a small sample size. In many cases, 
this small sample size consisted solely of males or females, potentially limiting 
generalizability of the findings to the specified gender. Some of the studies were limited 
to participants diagnosed with one out of three subtypes of ADHD (primarily 
hyperactive-impulsive type, primarily inattentive type, or combined type), potentially 
limiting generalizability of the findings to the specified subtype. Also, the studies differ 
in whether they controlled for the impact of medication on findings. For example, some 
studies required that participants refrained from taking their medication for a specified 
period (e.g., 24 hours), while others did not have specific requirements regarding the 
participants’ medication regimen. Similarly, studies differ in the extent in which they 
controlled for comorbidities. Lastly, the studies differ in how they determined the 
presence or absence of ADHD-like symptoms and/or an ADHD diagnosis. A variety of 
methods were used to determine the inclusion of study participants, including clinical 
judgement based on the DSM-IV-TR or DSM-V diagnostic criteria and a variety of 
standardized parent- or teacher- rating scales.  
Summary of Existing Interventions that Address ADHD-Like Symptoms 
 The following section aims to summarize the current research on existing 
interventions, or treatment methods, used to address ADHD-like symptoms in children. 
While there is a great body of literature regarding interventions for ADHD, the topic of 
intervention appropriateness and effectiveness continues to be controversial. A 
comprehensive review of all interventions is beyond the scope of this doctoral project. 
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Instead, the following discussion will focus on sensorimotor programs that have been 
effective in addressing ADHD-like symptoms. As described in Chapter One, 
sensorimotor activities refer to activities that involve exploration with the senses and 
movement of the physical body. Secondarily, evidence-based behavioral strategies that 
have been effective in addressing ADHD-like symptoms are explored.  
 Hinshaw (2018) summarized the current practices used to address ADHD-like 
symptoms in the Annual Review of Clinical Psychology. Given the focus of this doctoral 
project, it would be remiss to not provide a brief overview of such practices. Only two 
forms of treatment have been scrutinized by numerous controlled trials and are regarded 
as truly evidence-based: medication, specifically stimulants and noradrenergic agents, 
and behavioral forms of psychosocial intervention (Catala-Lopez et al., 2017; Hinshaw, 
2018). The American Academy of Pediatrics recommends behavioral intervention as the 
first-line of treatment, including classroom accommodations and adaptations (Wolraich et 
al., 2011). The following interventions have shown varying degrees of positive effects in 
reducing ADHD-like symptoms in a variety of populations, but more research must be 
done for these interventions to be recognized as truly evidence-based: dietary 
interventions, aerobic exercise, neurofeedback, and cognitive training. In addition, the 
following interventions have been trialed, but limited data has been collected: 
mindfulness practice, martial arts, exposure to the natural environment, homeopathy, 
chiropractic treatment, and cerebellar stimulating exercises (Hinshaw, 2018). 
Sensorimotor Interventions 
 The current body of research examining the effectiveness of sensorimotor 
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activities as a treatment for ADHD-like symptoms is promising. Potential mechanisms in 
which physical activity supports childhood adaptive functioning (not limited to children 
with ADHD) are discussed by The Centers for Disease Control and Prevention (CDC). 
The CDC identifies the following mechanisms of change that may be responsible for this 
positive impact: brain structure changes (e.g., neurogenesis and/or increased brain tissue 
volume), increased blood flow to the brain, and shifts in neurotransmitter levels (CDC, 
2010; Hoza, Martin, Pirog, & Shoulberg, 2016). The following section offers a summary 
of the evidence regarding the impact of various forms of sensorimotor intervention on 
ADHD-like symptoms in children.  
 Aerobic Physical Activity. Cerrillo-Urbina et al. (2015) conducted an in-depth 
analysis of the current evidence for the effects of physical activity on ADHD-like 
symptoms in children and adolescents. This research paper was the first systematic 
review and meta-analysis of randomized control trials (RCT) examining this topic, to the 
best of the authors’ knowledge. Tan, Pooley, and Speelman (2016) alluded to the 
important nature of this paper, stating that it “provided the first indication of the 
magnitude of the effect [of physical activity] on cognition” (p. 3127). All but one study 
reviewed the effectiveness of aerobic physical activity, including walking, jogging, 
swimming, and dancing. Qualitative and quantitative evaluative measures revealed a 
moderate to large effect size. The meta-analysis revealed that aerobic physical activity 
led to significant improvements in the following areas for children demonstrating 
ADHD-like symptoms: inattention, impulsivity, hyperactivity, executive functioning, 
social-emotional functioning, observable behaviors, and motor skills.  
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 Hoza et al. (2016) also summarized the state of the evidence by looking 
specifically at RCT that examined the chronic effect (the impact over weeks, months, or 
years) of physical activity for children demonstrating ADHD-like symptoms. Articles 
revealed significant chronic effects in the following areas: parent- or teacher-rated 
ADHD symptoms, EF task performance, observable behaviors, social functioning, 
emotional functioning, and motor skills.  
 Another recent meta-analysis found that physical activity had a significant effect 
on the cognitive functions in individuals diagnosed with ADHD and/or Autism Spectrum 
Disorder (ASD) (Tan et al., 2016). All studies reviewed in this meta-analysis included 
some form of aerobic exercise. Preschoolers were included in the age range of study 
participants (3- to 25- years-old). Findings revealed significant effects in the following 
areas: on-task duration, simple learning tasks (e.g., correctly identifying the value of a 
group of coins), and EFs. Additionally, diagnosis was not a moderator of effect size; and 
physical activity lead to comparable improvements in cognitive function for those 
diagnosed with ADHD, ASD, or both. Similarly, the effect of physical activity on this 
population was comparable to that of children with and without a variety of learning 
disabilities (Fedewa & Ahn, 2011; Sibley & Etnier, 2003). Tan et al. (2016) recognized 
that symptoms and diagnostic criteria frequently overlap across diagnoses, particularly 
ADHD and ASD, as discussed previously (see “Diagnosis Controversy”). This article 
offers support that a sensorimotor-based intervention may be beneficial for all children 
displaying ADHD-like symptoms, regardless of their diagnosis or “label”. 
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 Yoga. Khalsa, Shorter, Cope, Wyshak, and Sklar (2009) describe yoga as “a 
holistic system of mind–body practices for mental and physical health [that] incorporates 
multiple techniques including meditation, breathing exercises, sustained concentration, 
and physical postures that develop strength and flexibility.” (p. 279). Chou and Huang 
(2017) adds to this definition by describing yoga as a moderate-intensity exercise in 
which participants’ heartrate should not exceed 60% of their maximal heartrate.  
 Effectiveness of yoga on general population of children and adolescents. A 
growing body of research indicates that participation in a yoga program may lead to 
significant improvements in the adaptive functioning of school-age children and 
adolescents with and without a clinical diagnosis. Areas of improvement include the 
following: self-regulation (Bergen-Cico, Razza, & Timmins, 2015; Flook et al., 2010; 
Parker, Kupersmidt, Mathis, Scull, & Sims, 2014); executive functioning (Flook et al., 
2010); attention (Fishbein et al., 2016, Serwacki & Cook-Cottone, 2012; Steiner, Sidhu, 
Pop, Frenette, & Perrin, 2013); impulsivity (Serwacki & Cook-Cottone, 2012); 
hyperactivity (Ehud, An, & Avshalom, 2010); concentration (Mehta et al., 2012; 
Serwacki & Cook-Cottone, 2012); behavior (Flook et al., 2010; Serwacki & Cook-
Cottone, 2012; Steiner et al., 2013); cognition (Flook et al., 2010; Serwacki & Cook-
Cottone, 2012); academic performance (Butzer, van Over, Taylor, Khalsa, 2015); social-
emotional functioning (Parker, Kupersmidt, Mathis, Scull, & Sims, 2014); and 
relationships (Miller et al., 2014). 
 Effectiveness of yoga on children diagnosed with ADHD or exhibiting ADHD-
like symptoms. Similar findings are reflected in the growing body of evidence looking 
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specifically at the effectiveness of yoga on children with a diagnosis of ADHD or those 
exhibiting ADHD-like symptoms. After consideration of the strict inclusion and 
exclusion criteria specified by Cerillo-Urbina et al. (2015), only one yoga study (Jensen 
& Kenny, 2004) had a strong enough study design to be included in their meta-analysis of 
RCT. Jensen and Kenny (2004) found that yoga improved attention, impulsivity, 
hyperactivity, and social-emotional functioning in a subset of children diagnosed with 
ADHD. More recently, Chou and Huang (2017) conducted a non-randomized controlled 
trial and found that children participating in a yoga program demonstrated improved 
sustained attention, attention shifting, and self-control. 
 Chimiklis et al. (2018) completed a meta-analysis of the current evidence for the 
effects of yoga, mindfulness, and/or meditation on symptoms of ADHD in youth ages 5-
17. There have been systemic and qualitative reviews of the evidence regarding this 
topic; however, this article offers the first meta-analysis, to the best of the authors’ 
knowledge. Unlike Cerillo-Urbina et al. (2015), the 11 studies reviewed included non-
randomized controlled and non-controlled outcome studies, in addition to RCTs. 
Qualitative and quantitative evaluative measures revealed that yoga, mindfulness 
training, and/or meditation had a statistically significant effect on measures of ADHD-
like symptoms, including inattention, hyperactivity, executive functioning, on-task 
behavior, and parent-child relationships. It is important to note that 5 out of 11 studies 
incorporated yoga (as opposed to solely meditation and/or mindfulness training); 
however, the authors did not explore the difference in effect size for interventions 
incorporating yoga, versus those which did not.  
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 Effectiveness of yoga on preschool-aged children. When examining the impact 
of yoga on the adaptive functioning of youth, there is a lack of evidence supporting the 
use of yoga intervention to address ADHD-like symptoms among preschoolers. Most 
studies on this topic appeared to be focused on school-aged children (5- to 12-years-old) 
and adolescents (13- to 18-years old). However, recent findings reveal promising results 
for the preschool population (3- to 5-years old). Preliminary studies have shown that 
following yoga intervention, preschoolers demonstrated improvements in the following 
areas: attention (Cohen et al., 2018; Razza, Bergen-Cico, & Raymond, 2015); executive 
functioning (Flook et al., 2008; Razza et al. 2015); inhibitory control and ability to delay 
gratification (Razza et al. 2015); distractibility and hyperactivity (Cohen et al., 2018); and 
motor skills (Bubela & Gaylord, 2014). Outcome measures were both qualitative and 
quantitative in nature, including parent and teacher questionnaires, task-specific tests, and 
computer-based tests. Yoga was shown to be particularly effective for preschoolers with 
more significant ADHD-like symptoms prior to intervention (Cohen et al., 2018; Razza et 
al., 2015).  
 Alternative Sensorimotor Interventions. Although there is a growing body of 
evidence that supports the effectiveness of yoga intervention for a variety of populations, 
it continues to be unclear which aspect(s) of yoga act as the mechanism of change. In the 
literature, the practice of yoga is referred to as a mindful-based intervention, in which 
techniques are aimed at bringing awareness to the connection of the mind and body 
(Tang, Yang, & Leve, 2012). In a recent review of the literature, changes to the prefrontal 
cortex and activation of the autonomic nervous system were identified as two 
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neurobiological mechanisms that appear to underlie improvement in attention and self-
regulation after participation in mindful-based intervention (Tang et al., 2012). However, 
it is unclear whether specific physical postures also act as mechanisms of change in 
reducing ADHD-like symptoms. Based on SI theory, specific qualities of physical 
postures (e.g., activating the vestibular system by challenging balance) cause changes to 
the brain by activating different neurological processes. This topic requires further 
investigation.  
 Bala, Katic, and Krneta (2011) found that when motor abilities improved through 
exercise, preschoolers demonstrated a significant reduction in aberrant, or irregular, 
behaviors. These behaviors included aggression, anger, destructivity, anxiousness, 
phobicity, and timidity. Exercises included aerobic exercise, as well as controlled, 
moderate-intensity exercises that addressed posture, balance, precision, and strength. 
Although this article did not look specifically at ADHD-like symptoms, it “suggested a 
possibility to prevent or reduce the occurrence of aberrant behavior by use of properly 
selected and goal-oriented exercises” (Bala et al., 2011, p. 1007). Similarly, Niklasson, 
Niklasson, and Norlander (2010) suggested that those participating in a program utilizing 
targeted sensorimotor activities may experience a pattern of regression and 
transformation, being pushed “toward an increased sensorimotor (physical) and 
psychological maturity” (p. 338).   
 As described previously in this chapter (see “Functional Manifestation of 
Neurological Abnormalities Associated with ADHD-Like Symptoms”), children with 
ADHD-like symptoms often demonstrate primary reflex retention, sensory processing 
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challenges, and impaired balance. Therefore, it is hypothesized that sensorimotor 
activities that target these areas will result in a significant reduction of ADHD-like 
symptoms. Research exploring the effectiveness of similar interventions on this 
population is minimal and mainly comprised of preliminary studies. The following is a 
summary of findings from relevant articles that may be used to support the above 
hypothesis and inform BLL program development.  
 Hippotherapy. Recent studies have found the following effects of hippotherapy, 
or therapeutic horseback riding, on children with ADHD: reports of decreased ADHD 
symptoms (Hyun et al., 2016; Jang et al., 2015); increased brain connectivity (Hyun et 
al., 2016); improved social functioning (Jang et al., 2015); improved behavior, motor 
performance, and quality of life (Cuypers, De Ridder, & Strandheim, 2011). However, 
these studies lacked a strong study design and included small sample sizes.  
 Yuthye et al. (2018) conducted the first RCT on this topic. Hippotherapy led to 
improvements in attention, impulsivity, hyperactivity, quality of life, and social problems 
for children meeting the diagnostic criteria for ADHD using the DSM-IV-TR. Findings 
revealed no significant difference in treatment outcome for a group of children 
participating in hippotherapy, when compared to a group of children receiving 
pharmacotherapy. Although the mechanism of change is uncertain, Yunthye et al. (2018) 
discussed how “the repetitive symmetric and rhythmic motion of horse riding stimulates a 
range of vestibulo-cerebellar system processes” (p. 469). As previously discussed, 
children with ADHD exhibit poor balance and coordination; and the sensory input and 
movement patterns elicited by horseback riding appear to target related neurological 
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processes. Strengthening these processes may act as a mechanism of change in reducing 
ADHD-like symptoms. In addition, when discussing how riding a horse may support self-
regulation and behavior, the authors discuss how hippotherapy “enables the rider to 
promote a sense of autonomy, problem solving skills, and control by experiencing 
complete control of direction and speed” (Yunthye et al., 2018, p.469). 
 Vestibular therapy. The mechanism for change brought about by vestibular 
rehabilitation therapy (VRT), or balance retraining therapy, are the neural processes that 
foster “adaptation, plasticity, and compensation” (Lofti et al., 2017).  Studies have shown 
improved attention in subjects with ADHD and concurrent vestibular impairment after 
VRT, suggesting an interaction between vestibular function and cognition (Hanes & 
McCollum, 2006; Hitier, Bernard, & Smith, 2014). Recent research reveals significant 
effects of VRT on ADHD-like symptoms among children (Haghshenas, Hosseini, & 
Aminjan, 2017; Lofti et al., 2017). Results from these preliminary studies are promising, 
but additional research is necessary. 
 Lofti et al. (2017) conducted the first study to show the effects specifically of 
organized VRT on the cognitive performance of children with ADHD. The VRT program 
was comprised of balance, postural stability, and eye movement exercises. These 
exercises were similar to those presented by Han, Song, and Kim (2011) and modified for 
the priority population.  Lofti et al. (2017) recognized the correlation of ADHD-like 
symptoms and balance challenges. The study “hypothesized that an improvement in 
balance could result in better cognitive performance in children with ADHD and 
concurrent vestibular impairment” (Lofti et al., 2017, p. 700). When compared to a 
		
40 
control group, children participating in VRT demonstrated increased oculomotor control 
during saccades and smooth pursuits, improved balance, improved attention, and 
decreased impulsivity demonstrated by increased choice reaction time.  
 Integration of Primary Reflexes. There is a growing body of evidence that 
primary reflexes may be integrated through controlled repetition of fetal movement 
patterns (Niklasson et al., 2009). Previous studies have explored the effect of primary 
reflex integration on learning and academic ability, including two studies that found an 
association between reflex integration and reading ability in children (McPhillips, 
Hepper, & Mulhem, 2000; Wahlberg & Ireland, 2005). Niklasson et al. (2009) and 
Niklasson et al. (2010) looked specifically at the effectiveness of the Retraining for 
Balance Program (a program including fetal movement patterns, vestibular stimulation, 
and gross motor milestones) on children with attentional difficulties. Children who 
participated in this sensorimotor program demonstrated significant improvement on 
measures of primary reflex integration, postural responses, gross motor milestones, 
vestibular processing, balance, auditory processing, attention, and concentration.  
Behavioral Interventions 
 Behavioral treatment is recognized as one of the two core evidence-based 
interventions for ADHD-like symptoms (Hinshaw, 2018). A full review of this treatment 
approach is beyond the scope of this doctoral project. However, being that carefully 
selected behavioral treatment techniques are woven throughout BLL, it is important to 
explore programs that have utilized these techniques effectively for my priority 
population.  
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 The Summer Treatment Program (STP) for Pre-Kindergarteners was an eight-
week intervention which aimed to address academic performance, negative behaviors, 
adaptive functioning skills, and kindergarten readiness in a group of children 
transitioning from preschool to kindergarten who demonstrated externalizing behavior 
problems (e.g., aggression, defiance, inattention, hyperactivity, and impulsivity) 
(Graziano, Slavec, Hart, Garcia, & Pelham, 2014). Behavioral strategies were 
implemented throughout the program, in combination with a literacy curriculum and 
activities specifically targeting self-regulation. Findings revealed significant 
improvements in the following areas, which were largely maintained six months after the 
program concluded: kindergarten readiness, academic achievement, externalized 
behaviors, and self-regulation. 
 Behavioral intervention used for the STP for Pre-Kindergarteners was adapted 
from an evidence-based STP for children 5- to 15-years old with ADHD or related 
disorders (Pelham et al., 2000). Behavioral strategies utilized during the STP had strong 
theoretical grounding (Barkley, 1997; Barkley, 1998; Barkley, 2008; Barkley, 2011) and 
included, but were not limited to, the following: externalizing motivation (e.g., token or 
point system, public recognition, task-specific praise); feedback at the point-of-
performance (e.g., using the point system to reinforce positive behaviors during 
engagement); externalizing expectations (e.g., age-appropriate visuals, modeling, role-
playing); and parent training. A discussion of how these behavioral strategies have been 
adapted and applied to BLL will be clearly described in Chapter Three. 
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Multimodal Interventions 
 Hazelwood, Bovingdon, and Tiemens (2002) explored the meaning of 
“multimodal” as it relates to treatment of ADHD by gathering subjective data from the 
perspective of service professionals with practice experience. Hazelwood et al. (2002) 
states, “Although there is support for a multimodal approach, a definition of multimodal 
and its components remains unclear” (p. 302). A multimodal approach was deemed to be 
most effective when treatment was individualized for the needs of each child. In 
participants’ proposed model of practice, a team of appropriate professionals with 
varying reference points and expertise would work together to plan individualized 
treatment for children demonstrating ADHD-like symptoms; and this treatment would be 
carried over across disciplines, as well as systems (e.g. school and home). While the 
definition of “multimodal” has yet to be determined, most studies looking at the 
effectiveness of a “multimodal” approach are focused on the combined use of medication 
and behavioral intervention (Amado, Jarque, & Ceccato, 2016; Hinshaw & Arnold, 2015; 
Milea & Cozman, 2012; Miranda, Jarque, & Tarraga, 2006, MTA Cooperative Group, 
1999).  
 Banaschewski, Besmens, Zieger, and Rothenberger (2001) examined the 
differential effects of sensorimotor training verse cognitive behavioral training in the 
treatment of children with ADHD. Findings of this study revealed that cognitive 
behavioral training improved impulse control; while sensorimotor training improved 
sensorimotor coordination, disorder-specific symptoms (e.g. hyperactivity), and disorder-
associated symptoms (e.g. aggression) (Banaschewski et al., 2001).  
		
43 
 The body of literature exploring the effectiveness of multimodal programs 
combining sensorimotor and behavioral intervention in the treatment of ADHD-like 
symptoms is scarce. Mehta et al. (2011) and Mehta et al. (2012) demonstrated the 
effectiveness of multimodal program incorporating yoga/meditation and behavior play 
therapy (e.g., simple games that reward concentration). After six weeks, 90.5% of 
participants had improved teacher- and parent-rated performance impairment scores, 
demonstrating significant improvement in academics, social relationships, attention, 
impulsivity, disruptive behaviors, and organization; 50% improved to the “normal 
range”.  
Limitations of the Current Evidence 
 When considering the sensorimotor interventions reviewed above, the body of 
evidence looking at the impact of aerobic exercise is the most comprehensive. However, 
it is recommended that results of current meta-analysis and systemic reviews continue to 
be reviewed with caution given the shortage of RCT, elusiveness of long-term 
effectiveness, and heterogeneity of outcome measures.  
 Furthermore, fewer research studies have focused on the use of yoga and 
alternative forms of sensorimotor intervention (including hippotherapy, vestibular 
therapy, and those which focus on primary reflex integration) as treatment for ADHD-
like symptoms. Results of existing studies are promising; however, replication of results 
are required to draw consistent clinically relevant conclusions.  Studies that look at the 
impact of such interventions on preschoolers is particularly limited. Most studies do not 
meet gold standard research criteria, lacking evaluative quality and sufficient power to 
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make conclusive statements. Recurrent limitations of current research include, but are not 
limited to, the following: nonrandom assignment to conditions, insufficient control 
groups, small sample sizes, non-blind raters, and heterogeneity of samples (e.g., gender, 
simultaneous pharmacological treatment, diagnostic criteria). In addition, there is a need 
for replication of reviewed interventions in Western societies to consider cultural 
differences and support generalizability of findings.  
Implications of Existing Interventions for BLL Program Design 
Activity and Strategy Selection  
 BLL is comprised of carefully selected sensorimotor activities that target the 
neurological processes found to be impaired in individuals demonstrating ADHD-like 
symptoms. The following activities and strategies are based on the above-reviewed 
interventions that have been effective in reducing ADHD-like symptoms. Interventions 
have been modified to meet the needs of the priority population.  
• Exercises that mimic primitive reflexes, or fetal movement patterns, are 
incorporated being that “the rehearsal and repetition of primary-reflex movements 
may have a part in the inhibition process itself” (McPhillips et al., 2000, p. 538). 
• Exercises that target vestibular function are based on those described by Han et al. 
(2011). Vestibular function is addressed through balance, postural stability, and 
eye movement exercises. 
• Exercises that mimic the quality of horseback riding movements are incorporated, 
therefore “stimulating a range of vestibulo-cerebellar system processes.” 
(Yunthye et al., 2018, p. 469). Exercises target dynamic sitting balance and 
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require the individual to make quick postural adjustments in response to 
movement. In addition, some exercises have a “repetitive symmetric and 
rhythmic” quality to the movement (Yunthye et al., 2018, p. 469). 
• The format of the intervention is similar to that of yoga programs in that a 
sequence of postures, positions, or controlled movements are performed. 
Activities are moderate in intensity. The intervention also includes the following 
key elements of yoga practice: concentration and relaxation (Chou & Huang, 
2017; Jensen & Kenny, 2004; Steiner et al., 2013); controlled breathing (Chou & 
Huang, 2017; Jensen & Kenny, 2004; Razza et al., 2015; Steiner et al., 2013); 
focus on body awareness (Chou & Huang, 2017); and visual imagery and 
mindfulness practice, or bringing awareness to sensations within the body and 
mind (Steiner et al., 2013). 
• The sequence of postures has a theme, similar to those used by Cohen et al. 
(2018) to help keep preschoolers engaged. 
• Behavioral strategies with strong theoretical grounding were selected, modified 
and seamlessly woven into the program design. The STP discussed in Graziano et 
al. (2014) and Pelham et al. (2000) was used to guide strategy selection. 
Behavioral strategies are intended to support participation in sensorimotor-based 
intervention. Only those strategies which maintain the integrity of SI key 
components were chosen. These components are discussed below (see “Key 
Components of SI Theory”) and chosen strategies are discussed in greater detail 
in Chapter Three.  
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Key Components of SI Theory 
 To ensure that BLL remains faithful to SI theory, the following assumptions and 
key components of SI theory were carefully considered during BLL program design, 
including activity and strategy selection (Kielhofner, 2009):  
• It is important to maintain a playful approach during intervention since play is the 
“vehicle for therapy” when using the SI model (p. 214). Adults administering the 
intervention should “create a context of play by building on the child’s intrinsic 
motivation and enjoyment in activities” (p. 217). 
• It is important that the adult administering the intervention “respects the child’s 
emotions, conveys positive regard toward the child, seems to connect with the 
child, and creates acclimate of trust and emotional safety (p. 217). 
• The child should be presented with “various sensory experiences” and 
“intervention [should involve] more than one sensory modality” (p. 217). 
• Activities should be tailored to “present challenges to the child that are neither too 
difficult nor too easy” (p. 217). 
• The child should be an “active collaborator in the therapy process” and be guided 
to “make choices and plan own behavior to the extent the child is capable” (p. 
217). 
• Activities should be modified and/or support provided so that the child 
experiences success (p. 217). 
• Physical safety must be ensured through safe set-up of environment, close 
supervision, and/or hands-on assistance when needed (p. 217). 
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Details of Program Application (Frequency, Length, Duration, Setting, and Group 
Size) 
 Multiple interventions using sensorimotor activities were effective in addressing 
ADHD-like symptoms when implemented twice weekly (Banaschewski et al., 2001; 
Chou & Huang, 2017; Cohen et al., 2018; Lofti et al., 2017; Mehta et al., 2011; Yuthye et 
al., 2018). Length of sessions for effective interventions ranged from 25 minutes to one 
hour. Duration of the study period varied greatly across studies; however, Mehta et al. 
(2011) demonstrated the effectiveness of a program which combined yoga/meditation and 
behavioral therapy after only six weeks of intervention. Many interventions were based in 
the natural school setting (Banaschewski et al., 2001; Cohen et al., 2018; Mehta et al., 
2011; Razza et al., 2015) and some program facilitators suggested practice at home 
(Cohen et al., 2018; Mehta et al., 2011). Banaschewski et al. (2001) suggested a 
maximum of six children per group for optimal treatment; however, other studies have 
demonstrated effectiveness of interventions provided to groups of up to 12 children 
(Mehta et al., 2011). Based on evidence, BLL will be implemented in the natural school 
environment twice weekly for 25 minutes. The intervention will be provided to a group 
of six children. The pilot program will run for at least six weeks. 
Additional Considerations 
 Appropriateness of intervention for preschoolers. Much of the evidence for 
effective moderate-intensity sensorimotor interventions in the treatment of ADHD-like 
symptoms is in the preliminary stages. Studies have mainly focused on school-aged 
children and adolescents. However, recent studies have shown yoga intervention to be 
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effective in reducing ADHD-like symptoms in preschoolers (Bubela & Gaylord, 2014; 
Cohen et al., 2018; Flook et al., 2008; Razza et al. 2015). Based on evidence and theory, 
it is hypothesized that other forms of moderate-intensity sensorimotor activities 
specifically chosen for this priority population will have an equally significant, if not 
greater, impact. It has been widely recognized in the literature that ADHD-like symptoms 
most frequently emerge during preschool years (Cohen et al., 2018; Halperin & Schulz, 
2006). Backed by evidence and theory is the assumption that early identification and 
implementation of this program, when the child’s brain is most vulnerable to change, 
may prevent or alter the trajectory of ADHD-like symptoms across the child’s lifespan 
(Halperin & Healey, 2011; Niklasson et al., 2010).  
 Consideration of diagnosis or “label” is deemed unnecessary.  Measures used 
to identify study participants demonstrating ADHD-like symptoms differ greatly across 
reviewed studies, ranging from a diagnosis given by a psychiatric physician to parent- 
and teacher-ratings. To my knowledge, there are no reported differences in effectiveness 
of intervention depending of means of identification or whether a child has been given an 
official diagnosis. Therefore, this program may be used to address ADHD-like symptoms 
for children officially diagnosed with ADHD by a qualified professional, as well as 
undiagnosed children demonstrating ADHD-like symptoms to varying degrees. 
 Consideration of simultaneous pharmacological intervention is deemed 
unnecessary. Reviewed studies vary greatly in whether researchers controlled for 
simultaneous pharmacological intervention, and the means in which they did so. To my 
knowledge, effectiveness of intervention across studies has not been found to be 
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dependent on medication usage. Therefore, this program may be used to address ADHD-
like symptoms for children regardless of whether they are taking medication. 
Conclusion 
 This chapter provided an explanatory model of the proposed problem that has 
been used to guide BLL focus and program design. A thorough discussion of theory and 
evidence used to understand the nature of the identified problem followed. Topics of 
interest included an in-depth look at key concepts from SI theory and a well-renowned 
theory of ADHD. A review of the evidence-based literature revealed strong links between 
ADHD-like symptoms, specific neurological abnormalities, and associated functional 
impairments. A summary of existing interventions that have been used to effectively 
address the identified problem was provided. Particular attention was given to those 
treatment methods that target the above-mentioned neurological abnormalities through 
sensorimotor activities. Implications of evidence and theory for BLL program design was 
outlined. Chapter Three takes a closer look at how evidence and theory have been 
integrated into a cohesive program that aims to reduce ADHD-like symptoms among 
young children. 
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CHAPTER THREE – DESCRIPTION OF PROPOSED PROGRAM 
Introduction 
 Bop, Look, and Listen (BLL): A Playful Sensorimotor Approach to Address 
Attention-Deficit/Hyperactivity Disorder-Like Symptoms Among Young Children is an 
evidence-based and theory-driven intervention that is intended to be implemented in 
preschool classrooms. Through the means of a fun-themed storybook, children are guided 
to participate in specific sensorimotor activities that target the neurological abnormalities 
associated with ADHD-like symptoms (see Chapter Two). The goal of BLL is to decrease 
ADHD-like symptoms to support successful participation in childhood roles (e.g., student 
and friend) and meaningful occupations (e.g., learning and play). In addition, BLL aims to 
educate school-related professionals and parents on the important relationship between 
sensorimotor play, child development, and learning. Key elements of the BLL pilot 
program are described in detail below, including the intended recipients, role of 
personnel, process of delivery, activities, equipment, and materials.  
Key Elements 
Intended Recipients 
 A therapeutic preschool in the suburbs of New York would be an ideal setting for 
the BLL pilot program. For the following discussion, it is assumed that the pilot program 
will be implemented in this setting. 
 Preschoolers. The intended recipients of the BLL pilot program are preschoolers 
who demonstrate teacher-identified ADHD-like symptoms. The following factors are 
important to consider when discussing preschoolers attending a therapeutic preschool as 
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intended recipients.  
• For ease of pilot program application, all children in selected classroom(s) will be 
invited to participate in the BLL pilot program. This method is appropriate being 
that there are no anticipated negative side-effects of program activities, but there 
may be unanticipated benefits.  
• The process for determining children who demonstrate ADHD-like symptoms is 
not needed for pilot program application. However, this process will be important 
when determining those students appropriate for participation in an outcome 
study, which is described in detail in Chapter Four.  
• Given the BLL pilot program setting, every child will turn 3-years-old on or 
before December 1st of the year of program initiation, according to New York 
State regulations. 
• Given the BLL pilot program setting, every child will be classified as a “preschool 
student with a disability” placed in a special education classroom by the 
Committee on Preschool Special Education (CPSE).  
• BLL was created as an instructional strategy that supports learning in the 
classroom and is not meant to take the place of formal occupational therapy (OT) 
services (see “Relevant Policy”). Therefore, some children may also receive OT 
services in accordance with an Individualized Education Plan (IEP), while others 
may not. 
• In the future, BLL may be implemented alternative educational settings, including 
general education preschool classrooms and inclusion preschool classrooms.  
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• In addition, although BLL was created for preschoolers, kindergarteners still fall 
within, or close to, the identified age range (3- to 5-years-old). The playful 
methods and themes that comprise BLL may be deemed appropriate for future 
application in kindergarten classrooms (see Chapters Five & Six).  
Secondary recipients.  
 School staff. Staff participating in the BLL pilot program will be considered 
secondary service recipients. Teachers interested in implementing the pilot program in 
their classrooms will be identified based on past discussions and demonstrated interest in 
the use of movement to support learning. In addition, a flyer will be posted in the staff 
room. All interested staff, including related service providers, will be invited to attend an 
informational in-service. The 30-minute in-service will provide information about the 
following features of the program: a brief overview of theories and evidence driving the 
program design, methods of delivery, program activities, role of the classroom staff, 
intended outcomes, and the consideration of potential barriers (see Appendix B).  
 After the informational in-service, teachers will make an informed decision about 
whether the program is an appropriate fit for their classrooms. This decision may be 
based on a variety of factors including, but not limited to, teaching style, teaching 
philosophies, willingness to try novel approaches, flexibility of the daily schedule, and 
students’ individual differences.     
 Participating staff members will then attend a 60-minute BLL training session. 
During this training, the program developer will provide more detailed information about 
the pilot program. Training content will include identification of key elements of each 
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activity, demonstration and opportunities for practice, explanation on how to support 
each child based on individual needs, and time for any remaining questions (see 
Appendix B).  
 Parents and caregivers. Parents and caregivers of participating students will also 
be considered secondary service recipients. The BLL informational flyer provided to 
teachers will be adapted for this audience and sent home in each participating child’s 
backpack. Additional BLL-related resources will be sent home, including the following: 
directions for simple activities that mimic selected BLL activities; a visual for reviewing 
BLL expectations or rules (see Appendix C); newsletters about the relationship between 
sensorimotor play, child development, and learning. Parents may apply information from 
resources at home with their children as they wish. Parents will be instructed to contact 
the program developer with any questions or concerns.  
 Thoughts for the future direction of the BLL program include parent in-services 
and/or support groups. Topics of in-services or support groups may include- using 
movement to support learning and supporting healthy screen media habits in the home. 
For example, Power Down to PLAY (PDP) is a health-promotion program that aims to 
support parents of preschoolers to adopt healthy screen media habits in their homes. PDP 
is in the development phase. See Appendix D for a community newsletter article that may 
be used as a dissemination tool for future application of PDP. Although this article will 
be adapted as needed prior to program implementation, it introduces the health concern of 
interest and discusses preliminary ideas for program methods.   
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Personnel 
 In a therapeutic preschool, classrooms typically have a 12:1:2 student-special 
education teacher-paraprofessional ratio which must be maintained during all 
instructional periods. For a group of six students, participating staff will include an 
occupational therapy practitioner (occupational therapist (OT or occupational therapy 
assistant (OTA)) group leader and two paraprofessionals. If a participating student has a 
1:1 aide, that paraprofessional will participate, in addition to previously identified staff. 
To remain in compliance with the specified ratio, a special education teacher will be 
present in the classroom during program implementation. However, there are no added 
teacher responsibilities, which is anticipated to support the feasibility of program 
implementation.  
 Occupational therapy practitioner group leader. An OT or OTA will lead the 
group, which includes transporting all necessary materials, reading the BLL storybook 
aloud, demonstrating activities, and guiding support staff. The group leader will assist 
support staff with program application and ensure the program is being delivered as 
intended. Quick feedback and modeling will be provided in the moment, if appropriate. 
In addition, the group leader will offer feedback and answer questions via a weekly e-
mail. 
 Support staff. 
 Teachers and paraprofessionals. Teachers and paraprofessionals (including 1:1 
aides) will participate in the program by demonstrating activities along with the group 
leader and by providing appropriate supports (e.g., verbal cues, demonstration, and/or 
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various degrees of hands-on assistance). The least amount of support necessary to 
facilitate successful performance of activities should be provided. During the BLL 
training, support staff will learn how to determine appropriate supports based on the 
individual needs of each child (see Appendix E). 
 Related service providers. Related service providers (e.g., physical therapists, 
speech therapists, psychologists) will be welcome to learn about the program by 
attending the informational in-service. Those who are interested in participating and 
deliver services to a child in a participating classroom, may contact the program 
developer about acting as support staff. The related service provider and program 
developer will then discuss whether program activities are relevant and appropriate to 
address a student’s IEP goals. For example, if a child has a counseling goal to share with 
peers, opportunities for sharing may be incorporated into the program content. Similarly, 
if a child has a physical therapy goal to increase core strength, several program activities 
inherently act as a means to reach that goal (e.g., bouncing on a therapy ball) and may be 
adapted by the therapist. If deemed appropriate, participating related service providers 
will have the same responsibilities as paraprofessionals while focusing on a specific 
student.  
Methods or Process of Delivery   
 Staff education, in-service, and training. An informational flyer and 
announcements will be used to inform staff about the day, time, and location of the BLL 
informational in-service. Following this in-service, staff members will make an informed 
decision regarding participation in the pilot program, together with the program 
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developer. Identified secondary pilot program recipients will then participate in the BLL 
training session (Table 3.1). 
Table 3.1. Overview of the BLL Informational In-service and Training Session 
 BLL Informational Inservice BLL Training Session 
Topic General information about the 
program 
Training for program application 
in the classroom 
Participants All interested staff- potential 
secondary pilot program recipients 
All identified secondary pilot 
program recipients 
Length 30 minutes 60 minutes 
When After students go home, but 
during working hours 
After students go home, but during 
working hours 
Where A classroom, if permission is 
granted by the teacher 
A classroom, if permission is 
granted by the teacher 
Methods of 
Delivery 
Information will be provided in a 
variety of ways to accommodate 
multiple learning styles: 
PowerPoint presentation, lecture, 
printed slides, and opportunity for 
brief questions and comments 
Information will be provided in a 
variety of ways to accommodate 
multiple learning styles: 
PowerPoint presentation, lecture, 
printed slides, demonstration, 
active participation and practice, 
group discussion, and opportunity 
for questions and comments 
 
 Parent education. BLL resources will be sent home in participating children’s 
backpacks (see “Secondary Recipients”). 
 BLL storybook. Based on evidence summarized in Chapter Two, BLL will be 
implemented in the classroom twice weekly for 25 minutes. The pilot program period 
will be at least six weeks. Children will participate in a small group of six children. 
Children will be guided to participate in specific sensorimotor activities by means of a 
storybook. Prior to initiation of the storybook, a visual representation of rules or 
expectations will be reviewed. This visual displayed during the intervention (see 
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Appendix C). In the storybook, every other page will contain a narrative which 
corresponds to the activity, an illustration, and a small picture of a child performing the 
activity. Alternating pages will provide an opportunity for the group leader to publicly 
recognize a child’s efforts with task-specific praise. A visual schedule of activities will be 
displayed; and each activity will be checked off upon completion (see Appendix F). 
Sensorimotor story content is described in detail below.	
 Sensorimotor activities included in the BLL storybook and supporting evidence. 
Sensorimotor activities that will be incorporated into the program are described in Table 
3.2. Supporting evidence refers to specific activity components that have been used in 
programs found to be effective in reducing ADHD-like symptoms. Aspects of these 
activities that are age- and developmentally- appropriate for preschoolers have been 
identified and modified as appropriate. Children will be instructed to perform these 
activities to the best of their ability. Participating staff should offer verbal, visual, and 
physical supports that facilitate success, as specified during the program training. 
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Table 3.2. Sensorimotor Activities Incorporated into the BLL Storybook and 
Supporting Evidence 
 
ACTIVITIES SUPPORTING EVIDENCE 
BREATHING EXERCISES 
1. Warmup breaths 
The child inhales through his nose while 
pretending to smell an item (e.g., birthday 
cake); and then exhales through his mouth 
while pretending to blow on an item (e.g., 
candle).    
2. Cooldown breaths 
The group leader and supporting staff count 
to five, raising each finger, as the child 
inhales; and then count to five, lowering 
each finger, as the child exhales. The child 
is invited to do the finger movements while 
breathing. 
According to Tang, Yang, and Leve (2012) 
yoga is a mindful-based intervention aimed at 
bringing awareness to the mind-body 
connection. Multiple yoga studies utilized 
breathing exercises as part of the intervention 
(Chou & Huang, 2017; Khalsa, Shorter, Cope, 
Wyshak, & Sklar, 2009; Razza, Bergen-Cico, 
& Raymond, 2015). To facilitate a mind-body 
connection, these exercises were often 
implemented in a way that brought conscious 
awareness to the students’ breath. For example, 
as part of their yoga intervention for 
preschoolers, Razza et al. (2015) used an 
activity called “‘Take 5,’ in which the child 
inhales for the count of 5 as he/she raises each 
finger and then exhales for 5 as each finger is 
closed” (p. 375).  
MOVEMENTS THAT AIM TO 
ENHANCE THE VESTIBULAR 
SYSTEM 
1. Balance and postural stability 
exercises 
a) The child stands on footprints positioned 
at a hips-width distance apart. The child 
reaches over his head with two hands and 
gazes up to the ceiling. The child moves his 
arms down the midline of his body; 
simultaneously bending over, touching his 
and gazing between his legs.  
b) Standing up, the child turns in one 
direction a specified number of times; and 
then repeats in the other direction. 
c) The child stands on footprints positioned 
at a hips-width distance apart. The child 
reaches over his head with one hand to 
retrieve a motivating object held directly 
above that side of his body by support staff. 
Lofti et al. (2017) implemented a Vestibular 
Rehabilitation Therapy (VRT) program in 
which “sessions included overall balance and 
gate, postural stability, and eye movement 
exercises. The exercises were similar to those 
proposed by Han et al.” (p. 704).  
1. Balance and Postural Stability Exercises. 
Han, Song, and Kim (2011) describes a variety 
of movement-based activities that address 
different forms of vestibular dysfunction, 
including poor balance, poor postural stability, 
and vertigo. Many of the described exercises 
are complex and therefore not age- or 
developmentally-appropriate for the priority 
population. However, key components of 
activities include the following:  
• using organized, coordinated movements 
to control body positions and orientation. 
• coordination of eyes, head, and body 
movements. 
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The child moves the arm diagonally down 
and across the body; simultaneously 
bending over to place the item in a target 
next to the opposite foot. The child 
maintains visual fixation on the item to the 
best of his ability. The sequence of 
movements is repeated on the opposite 
side.  
2. Eye movement exercises 
Support staff holds up a motivating visual 
target at approximately an arm’s length 
from the child’s nose to perform the 
following activities: 
a) The child visually fixates on the target. 
The group leader specifies a direction (side-
to-side or up-and-down) and a speed (slow, 
medium, or fast). The child moves his head 
as specified to the best of his ability while 
maintaining visual fixation.   
b) The child keeps his head aligned in 
midline*. The group leader specifies a 
direction (side-to-side or up-and-down) and 
a speed (slow, medium, or fast). Supporting 
staff moves the target as specified across 
the child’s visual field. The child visually 
tracks the moving target to the best of his 
ability.  
*If the child is unable to maintain this head 
position while moving his eyes, sitting with 
the back against a wall or tactile support 
from supporting staff may be necessary. 
 
• movement in a variety of planes and 
positions. 
A suggested exercise that has all three key 
components and is adaptable for preschoolers is 
described below: 
“Stand with one arm elevated over the head, 
with the eyes looking at the elevated hand. 
Bend over and lower the arm diagonally with 
the eyes continuously looking at the hand until 
the hand arrives at the opposite foot. Repeat 
with the other arm” (Han, Song, & Kim, 2011 
p. 191).  
Niklasson, Niklasson, and Norlander (2009) 
note that rotational movement is a particular 
form of vestibular activity that may be used to 
facilitate primary reflex integration; and 
therefore, may be used to address ADHD-like 
symptoms.  
2. Eye movement exercises (Han et al., 
2011): 
a) To improving gaze stability, the student 
should perform “horizontal or vertical head 
movements while maintaining visual fixation 
on a target […] placed either within an arm’s 
length or across the room” (p. 186). During 
these exercises, head movements should be 
performed at a wide range of frequencies, 
which should not be changed abruptly.  
b) While maintaining a fixed head position, 
smooth-pursuit eye movements may be used to 
track objects being moved within an 
individual’s foveal vision (center of the field of 
vision) or within their full-visual field. The 
plane of movement and speed were not 
specified.  
MOVEMENTS THAT MIMIC  
HORESBACK RIDING 
The following exercise involves 
proprioception; is repetitive, symmetric, 
and rhythmic in nature; and provides 
According to Yunhye (2018), hippotherapy 
facilitates “motor skills, coordination, and self-
regulation” (p.464).  
• One possible explanation for the reduction 
of ADHD-like symptoms is that “repetitive 
symmetric and rhythmic movements” 
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opportunities for the student to control the 
direction and speed of movement: 
The child sits on a small therapy-ball that 
allows the feet to be flat on the floor and 
body oriented in 90-90-90 position (90 
degree angle at ankles, knees, and hips). A 
child is selected to choose a speed (e.g., 
slow, medium, or fast). The group leader 
beats a drum or taps sticks repetitively and 
rhythmically to the selected speed. The 
child bounces up and down to match the 
rhythm to the best of his ability.   
stimulate “vestibular-cerebellar system 
processes” (p. 469). Being that this 
population frequently exhibits deficits in 
balance and coordination, authors 
hypothesize that these motions may target 
the neurological underpinnings of ADHD-
like symptoms.   
• Another possible explanation is that 
hippotherapy participants have control of 
the direction and speed of the horse, which 
promotes “a sense of autonomy, problem 
solving skills, and control” (p. 469).   
In addition, horseback riding engages a great 
deal of proprioception, or “the sensation of 
body position and movement using sensory 
signals from muscles, joints, and skin” (Bear, 
Connors, & Paradiso, 2007, p. 810) 
MOVEMENTS THAT AIM TO 
INTEGRATE PRIMARY REFLEXES 
To the best of the child’s ability, 
movements should be slow and controlled: 
1. MORO reflex- The child is seated on 
the floor with a small pillow directly 
behind his back. He alternates between the 
following two positions: 
a) The child sits in a crisscross seated 
position (right leg over left leg), crosses 
arms (right arm over left arm), and curls up 
into a ball (“nose to toes”).* 
b) The child then lays back so that his back 
is supported by the pillow and head is 
slightly inverted, or upside-down. The child 
extends upper and lower extremities away 
from the body, as to point his fingers and 
toes to all four corners of the room.  
*With each repetition the child should 
alternate which leg and arm is on top. 
 
2. Asymmetrical tonic neck reflex 
(ATNR)-  
According to McPhillips, Hepper, and Mulhem 
(2000), fetal movement patterns, including 
primary reflexes are “viewed as interactive, that 
is, having a reciprocal effect on underlying 
structure and function of the central nervous 
system” (p. 538). Findings from recent studies 
suggest that the repetition of movements that 
mimic primary reflex patterns facilitate the 
inhibition of these reflexes (McPhillips et al., 
2000; Niklasson et al., 2009; Niklasson, 
Niklasson, & Norlander, 2010; Wahlberg & 
Ireland, 2005). Retention of one or more of the 
following primary reflexes during childhood 
are shown to be associated ADHD-like 
symptoms (Kornicarova & Bob, 2012; 
Kornicarova & Bob, 2013; Kornicarova, Bob, 
& Raboch, 2013; Taylor, Houghton, & 
Chapman, 2004). Therefore, according to 
current research, activities that mimic the 
repetition of associated primary reflex patterns 
may target the neurologic underpinnings of 
symptoms. Primary reflex patterns are defined 
below (Jacobs & Jacobs, 2004): 
1. MORO reflex- “When the client is startled, 
either by a loud noise or by allowing the head 
to drop backward, he or she will extend or flex 
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a) The child looks and points to one side of 
the room by extending the arm on the 
contralateral and flexing the arm on the 
ipsilateral side. The child then switches arm 
positions, assuming this posture while 
looking toward the other side of the room. 
The child continues to alternate between 
sides.  
b) Once “Level A” is mastered, the child 
should incorporate lower extremities, 
bending the knee on the contralateral side 
of the flexed arm as to stand on one leg.  
 
3. Tonic labyrinthine reflex (TLR)- 
The child lays on his back with his body in 
full contact with the floor. The child 
stiffens his body with straight arms and 
legs, and splayed fingers and toes. The 
child alternates between this position and 
periods of relaxation. 
4. Symmetrical tonic neck reflex 
(STNR)- The child alternates between the 
following two positions while seated in a 
child-sized chair: 
a) The child tucks his chin to his chest, 
bends the elbows, and straightens the legs 
in front of him. 
b) The child looks up to the sky, straightens 
the arms, and bend the knees to plant the 
feet on the floor. 
 
and abduct the arms as well as spread the 
fingers” (p. 513). 
An alternative definition is offered by the 
Merriam-Webster dictionary (2019): a reflex 
reaction of infants upon being startled (as by a 
loud noise or a bright light) that is 
characterized by extension of the arms and legs 
away from the body and to the side and then by 
drawing them together as if in an embrace. 
2. ATNR- “When the client’s head is actively 
or passively turned 90 degrees to one side, the 
extensor tone of the limbs on the face side 
increases and the flexor tone of the limbs on the 
skull side increases” (p. 511). 
3. TLR- “When the client is prone with the 
head in midline, the extremities will flex or 
have increased flexor tone.” Or “[w]hen the 
client is supine with the head in midline, the 
extremities will extend or have increased 
extensor tone” (p. 516). 
4. STNR- “When the client is sitting or in 
quadruped, flexing the client’s head will cause 
the upper extremities to flex and the lower 
extremities to extend; conversely, extending the 
client’s head will cause the upper extremities to 
extend and the lower extremities to flex” (p. 
515). 
  
Behavioral strategies incorporated into the BLL program and supporting theory and 
evidence. Behavioral strategies that will be woven into the BLL program, along with 
supporting theory and evidence, are described in Table 3.3. The goal of behavioral 
strategies is to “compensate for the child’s inability to control his or her behavior through 
internal means by providing as many external prompts and reminders as possible” 
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(Rabiner, 2008, p. 3). For BLL, behavioral strategies are intended to support participation 
in sensorimotor-based intervention. Only those strategies which maintain the integrity of 
sensory integration (SI) theory key components were chosen. These components are 
discussed in detail in Chapter Two. Age- and developmentally- appropriate strategies that 
have been utilized in effective programs have been modified as appropriate. 
Table 3.3. Behavioral Strategies Incorporated into the BLL Storybook and 
Supporting Theory and Evidence 
 
BEHAVIORAL STRATEGIES SUPPORTING THEORY AND 
EVIDENCE 
EXTERNALIZED EXPECTATIONS 
Prior to beginning the BLL storybook, 
three group rules will be reviewed. Rules 
will be represented by pictures and 
described in simple, brief language. They 
will be displayed throughout the program 
and referred to as necessary, since 
internalization and recollection of rules 
may be difficult.   
Proposition: If rules are externalized in 
the form of a visual display with a simple 
explanation, the children will be more 
likely to demonstrate rule following 
behaviors during the program. 
Barkley (2011) states, “Since covert or 
private information is weak as a source of 
stimulus control, making that information 
overt and public may assist with 
strengthening control of behavior by that 
information” (p. 3). Barkley (2008) states, 
“Rules and instructions provided to 
children with ADHD must be clear, brief, 
and often delivered through more visible 
and external presentation than are required 
for the management of children without 
ADHD” (p.7). Graziano, Slavec, Hart, 
Garcia, and Pelham (2014) utilized this 
strategy by posting seven classroom rules. 
In addition, Barkley (2008) suggests that 
children be instructed to say the rules 
aloud prior to the activity. 
EXTERNALIZED MOTIVATION 
AND  
FEEDBACK AT THE POINT-OF-
PERFORMANCE 
The BLL storybook will incorporate 
pages that serve the purpose of publicly-
recognizing a select child. The group 
leader will have the opportunity to 
provide individualized praise about an 
Externalizing motivation. Barkley’s 
theory of ADHD “hypothesizes a deficit in 
internally generated and represented forms 
of motivation that are needed to drive 
goal-directed behavior” (Barkley, 2011, 
p.4). Barkley (2011) specifies that 
externalized motivation (e.g., public 
recognition or task-specific praise) should 
be provided “throughout the performance 
of a task and other goal-directed behavior 
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aspect of the activity that the child did 
well. This allows the group leader to offer 
specific and immediate feedback, as 
opposed to making broad statements (e.g., 
“Good job!”) following each activity. 
Proposition: If motivation is externalized 
in the form of public recognition and 
task-specific praise, and delivered 
immediately after each activity, the 
children will be more likely to 
demonstrate positive behavior during 
subsequent activities.  
when there is otherwise little to no such 
immediate consequences associated with 
that performance” (p. 4). 
 
Feedback at the point-of-performance. 
Barkley discusses the importance of 
providing feedback at the point-of-
performance. Barkley (2008) states, 
“Consequences used to manage the 
behavior of ADHD children must be 
delivered swiftly and more immediately 
than is needed for children without 
ADHD. Delays in consequences greatly 
degrade their efficacy for ADHD children” 
(p. 8). 
STUDENT SUPPORTS TO AIDE 
WITH ANTICIPATION OF CHANGE  
A visual that displays the sequence of 
sensorimotor activities will be referred to 
throughout the intervention. As each 
activity is completed, it may be checked 
off. In addition, the visual will allow the 
group leader to fill-in the activity that 
students will transition to after 
completing the sensorimotor story.  
Proposition: If a visual schedule is used 
to help children anticipate subsequent 
activities, the children will be more likely 
to demonstrate positive behaviors while 
transitioning between activities, as well 
as follow activity-specific rules. 
“Anticipation is the key with ADHD 
children. This means that teachers must be 
more mindful of planning ahead in 
managing children with this disorder, 
particularly during phases of transition 
across activities or classes, to ensure that 
the children are cognizant of the shift in 
rules (and consequences) that is about to 
occur” (Barkley, 2008, p. 8). 
MODIFIED TOKEN ECONOMY 
WITH VARYING 
REINFORCEMENTS 
 
A modified token economy may be used 
to provide reinforcement for participation 
in BLL activities. At the conclusion of 
each BLL session, each participating child 
will be given a sticker to place on a 
reward chart. After receiving four stickers 
 
For children with ADHD, “performance 
relies more heavily on the presence of 
response contingencies and rewards that 
does the performance of normal children 
(McInerney & Kerns, 2003). In addition, 
Barkley (2008) discusses how a reward 
used for a token economy must be 
changed often to maintain its power to 
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to complete their chart, the group leader 
will bring in a Friday afternoon surprise, 
which will be changed each time (e.g,, a 
special snack or 15-minutes of playtime 
with the bubble machine). This technique 
is different than typical token economies, 
being that stickers will not be taken away 
or withheld as punishment. Instead, if a 
student has a difficult time participating 
in the BLL session, classroom staff will 
provide the “just right challenge” and 
support the student in completing a 
couple of BLL activities at a later time to 
earn the sticker.  
 
In addition to the tangible reward, the 
BLL storybook will contain a surprise 
ending which will be changed with each 
reading of the story by the group leader.  
 
Proposition: If external rewards are 
provided, the children will be more likely 
to demonstrate positive behaviors and 
perform activities. Additionally, if a 
reward is changed often, its power in 
motivating appropriate child behavior 
will be maintained. 
motivate the children. Barkley (2008) 
states, “[E]ven though a particular 
reinforcer seems to be effective for the 
moment in motivating child compliance, it 
is likely that is will lose its reinforcement 
value more rapidly than normal over time” 
(p.8). 
 
             Contents of BLL storybook and narrative. The BLL storybook is separated into 
two parts or levels. Part one (level one) is comprised of sensorimotor activities that 
require a less mature level of motoric skill and sensory integration; while part two (level 
two) is comprised of more advanced activities. Part one will be used for the pilot program 
(see Appendix G). After the students demonstrate success in all activities required of part 
one, part two will be introduced. The sequence of pages that comprise the BLL storybook 
are described in Table 3.4.  
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Table 3.4. BLL Storybook Activity Sequence  
 
Page Part One Activities Part Two Activities 
1 Introductory page Introductory page 
2 Warm-up breaths Warm-up breaths 
3 Vestibular (up-down) Vestibular (diagonal) 
4 Public recognition of child 1 Public recognition of child 1 
5 Vestibular (rotary) Vestibular (rotary) 
6 Public recognition of child 2 Public recognition of child 2 
7 Eye exercise (eyes still, head moves) Eye exercise (head still, eyes move) 
8 Public recognition of child 3 Public recognition of child 3 
9 Ball bouncing Ball bouncing 
10 Public recognition of child 4 Public recognition of child 4 
11 Reflex exercise (Moro reflex) Reflex exercise (TLR) 
12 Public recognition of child 5 Public recognition of child 5 
13 Reflex exercises (ATNR) Reflex exercise (STNR) 
14 Public recognition of child 6 Public recognition of child 6 
15 Cooldown breaths  Cooldown breaths 
16-17 Concluding pages Concluding pages 
 
 Equipment and materials. A carpeted open-space that allows at least six children 
and three adults (group leader and two para-professionals) to move freely and safely is 
required for program implementation. Participating individuals should be able to spread 
their arms and turn in-place without contacting one another. The BLL storybook, visual of 
expectations, and visual of activity sequence are required. Additional equipment and/or 
materials necessary to complete each activity are described in Table 3.5.   
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Table 3.5. Equipment and Materials Required for BLL Activities 
 
                                         
PART ONE 
 
Page Activity Equipment and Materials 
1 Introductory page N/A  
2 Warm-up breaths One picture of a birthday cake and one picture of a 
candle per participating child. Pictures may be 
laminated and glued to popsicle sticks. Extra pictures 
should be available for participating staff to 
demonstrate.   
3 Vestibular (up-down) Two footprints per child 
4 Public recognition of 
child 1 
Two-inch square laminated picture of child 1 with 
velcro pad on the back. 
5 Vestibular (rotary) N/A 
6 Public recognition of 
child 2 
Two-inch square laminated picture of child 2 with 
velcro pad on the back. 
7 Eye exercise (eyes 
still, head moves) 
-One picture of an owl on a popsicle stick per student. 
The picture will act as visual target and corresponds to 
the story narrative. Extra pictures should be available 
for participating staff to demonstrate. 
8 Public recognition of 
child 3 
Two-inch square laminated picture of child 3 with 
velcro pad on the back. 
9 Ball bouncing One child-sized therapy ball per student. Therapy ball 
should allow for child to assume 90-90-90 seated 
position. Participating staff should use an adult-sized 
therapy ball to demonstrate. 
10 Public recognition of 
child 4 
Two-inch square laminated picture of child 4 with 
velcro pad on the back. 
11 Reflex exercise (Moro 
reflex) 
One small pillow per child (approximately one-
square-foot). One pillow should be available for 
participating staff to demonstrate. 
12 Public recognition of 
child 5 
Two-inch square laminated picture of child 5 with 
velcro pad on the back. 
13 Reflex exercises 
(ATNR) 
One picture of a cheetah on a popsicle stick per 
student. The picture corresponds to the story narrative. 
14 Public recognition of 
child 6 
Two-inch square laminated picture of child 6 with 
velcro pad on the back. 
15 Cooldown breaths  N/A 
16 Concluding page N/A 
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PART TWO 
 
Page Activity Equipment and Materials 
1 Introductory page N/A  
2 Warm-up breaths Two pictures that correspond to the story narrative per 
participating child (e.g., birthday cake and candle in part 
one). Pictures may be laminated and glued to popsicle 
sticks. Extra pictures should be available for 
participating staff to demonstrate.   
3 Vestibular (diagonal) -Footprints from part one, page 3 
-10 motivating objects per child (e.g., 60 objects if there 
are 6 students participating). Objects will correspond 
with the story narrative. Amount of repetitions will vary 
depending on student’s ability, so all 10 objects may not 
be used. 
-Small container to act as target for object placement.  
4 Public recognition of 
child 1 
Two-inch square laminated picture of child 1 with 
velcro pad on the back. 
5 Vestibular (rotary) N/A 
6 Public recognition of 
child 2 
Two-inch square laminated picture of child 2 with 
velcro pad on the back. 
7 Eye exercise- (head 
still, eyes move) 
-One motivating picture on a popsicle stick per student. 
The picture will act as visual target and will correspond 
to the story narrative. Extra pictures should be available 
for participating staff to demonstrate. 
8 Public recognition of 
child 3 
Two-inch square laminated picture of child 3 with 
velcro pad on the back. 
9 Ball bouncing One child-sized therapy ball per student. Therapy ball 
should allow for child to assume 90-90-90 seated 
position. Participating staff should use an adult-sized 
therapy ball to demonstrate. 
10 Public recognition of 
child 4 
Two-inch square laminated picture of child 4 with 
velcro pad on the back. 
11 Reflex exercise (TLR) N/A 
12 Public recognition of 
child 5 
Two-inch square laminated picture of child 5 with 
velcro pad on the back. 
13 Reflex exercise 
(STNR) 
One child-sized chair per student. Participating staff 
should use an adult-sized chair to demonstrate. 
14 Public recognition of 
child 6 
Two-inch square laminated picture of child 6 with 
velcro pad on the back. 
15 Breathing exercise  N/A 
16 Concluding page N/A 
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Policy and Systems Information That Ensure Relevance, Feasibility, and Scientific 
Soundness of the Program 
Relevant Policy  
 New York State Office of Children and Family Services. The likely setting for 
the pilot program is regulated by the New York State Office of Children and Family 
Services (NYS OCFS). In such a setting, OCFS enforces New York State Child Day Care 
Regulations, Part 418-1 (Child Day Care Centers). The following regulations are relevant 
to the proposed program in that they emphasize the importance of providing opportunities 
for varied movement experiences, developmentally-appropriate play, and group activities 
(NYS OCFS, 2017):  
• It is required that programs include daily age-appropriate physical activity and 
implement “a variety of large muscle activities throughout the day”. 
• “Children must be allowed freedom of movement and must be provided with an 
environment designed to develop such skills as crawling, standing, walking and 
running.” 
• Age- and developmentally-appropriate materials and play equipment “which 
promote the children’s cognitive, educational, social, cultural, physical, 
emotional, language, and recreational development” must be provided.  
• “Activities which provide children with opportunities for learning and self-
expression in small and large groups is required.” 
 Individuals with Disabilities Act. Public school districts often place children 
with disabilities in a therapeutic preschool to “provide a free appropriate public education 
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in the least restrictive environment” in accordance with the Individuals with Disabilities 
Education Act (IDEA), Part B (Assistance To States For The Education Of Children With 
Disabilities) (IDEA, n.d.). Whether a child needs OT services is determined by a group of 
qualified professionals, along with a parent of the child, upon completion of a full and 
individualized evaluation. However, a specialist may conduct an informal screening, 
which is not considered an evaluation, of any child “to determine appropriate 
instructional strategies for curriculum implementation” (IDEA, n.d.). The BLL program 
may be deemed an instructional strategy to support learning and is not meant to take the 
place of formal OT services. Therefore, it is unnecessary that participating students 
receive OT services in accordance with an IEP.  
 The following regulations are relevant to the proposed program in that they 
emphasize a focus on students’ individualized needs, while preventing or remediating 
impaired function (IDEA, n.d.): 
• It is required that “related services [are] designed to meet their unique needs [of 
students] and prepare them for further education, employment, and independent 
living.”  
• Occupational therapy’s role in preschool education includes, but is not limited to, 
supporting improvement in the “ability to perform tasks for independent 
functioning if functions are impaired” and “prevention of impaired function”. 
 New York State Education Department. It is important to explore relevant 
policies for preschools regulated by the New York State Education Department (NYSED) 
to inform potential future implementation beyond the pilot program.    
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 Universal Prekindergarten. Universal Prekindergarten (UPK) provides “four-
year-old children [turning four on or before December 1st of the year of enrollment] with 
universal opportunity to access prekindergarten programs” (NYSED, 2014). The 
programs are state-funded by a grant provided to public school districts. They are 
overseen by the NYSED Office of Early Learning and must comply with Part 151-1 of 
the Regulations of the Commissioner of Education. The following regulations are 
relevant to the proposed program in that they emphasize a whole-child approach that 
supports participation of children with and without disabilities throughout the school day 
(NYSED, 2014): 
• School districts must provide “support services to children and their families 
necessary to support the child's participation in the prekindergarten program.” 
• Activities should be “learner-centered” and “promote the child's total growth and 
development.” 
• “The environment and learning activities of the prekindergarten program shall be 
designed to promote and increase inclusion and integration of preschool children 
with disabilities.” 
 Nonpublic nursery schools. Nonpublic nursey schools may voluntarily register 
with NYSED and must comply with Part 125 of the Regulations of the Commissioner of 
Education. The following regulations are relevant to the proposed program in that they 
emphasize a developmentally-appropriate, well-balanced program that includes 
movement and sensorimotor exploration (NYSED, 2005): 
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• “A registered school shall include balanced activities with quiet and vigorous 
pursuits, indoor and outdoor play, acceptable to the department.” 
• “Professional consultants” should be available to assist with children with special 
needs and their families.  
• “Large muscles activities” and “manipulation of different materials, objects and 
textures” are two specified activities that children should have access to.  
• Programs should be “based on and adapted to the ages, interests and needs of the 
children”.  
 Society of Health and Physical Educators.  The Society of Health and Physical 
Educators (SHAPE America) is “the nation’s largest membership organization of health 
and physical education professionals” (SHAPE America, 2018).  They developed 
guidelines for the physical activity of preschoolers to “address the developing child’s 
unique characteristics and needs” (SHAPE America, 2018). SHAPE America emphasizes 
the importance of daily physical activity, including those that foster development of early 
motor skills. In addition, the importance of parental involvement in supporting physical 
activity is emphasized. The following guidelines support the relevance of the proposed 
program (SHAPE America, 2018): 
• Preschoolers should participate in at least 60 minutes of structured physical 
activity (PA) and 60 minutes of unstructured PA daily. 
• “Preschoolers should be encouraged to develop competence in fundamental motor 
skills that will serve as the building blocks for future motor skillfulness and 
physical activity.” 
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• “Caregivers and parents in charge of preschoolers' health and well-being are 
responsible for understanding the importance of physical activity and for 
promoting movement skills by providing opportunities for structured and 
unstructured physical activity.” 
 The U.S. Department of Health and Human Services.  The US Department of 
Health and Human Services (HHS) recommends that the preschoolers be “physically 
active throughout the day to enhance growth and development” (HHSb, 2018, p. 47). 
They recommend three hours of daily physical activity, including activities of light-, 
moderate-, and vigorous-intensity. 
Systems Information 
 Multiple guiding principles, procedures, and/or cultural considerations of the ideal 
pilot program setting support the relevance and feasibility of BLL implementation. The 
following considerations are based on the program developer’s experience working in a 
therapeutic preschool. In the future, it will be important to explore system factors on an 
individual basis for each setting where the program is implemented.  
 Interdisciplinary team approach. The setting values the use of an 
interdisciplinary team approach to create an individualized program for students that 
builds on their strengths and offers appropriate supports for challenges. Team meetings 
are carried out to discuss the needs of specific children and formulate a plan to enhance 
their individualized program. Staff members appear to value the professional opinions of 
others. Classroom teachers frequently draw on the expertise of related service providers 
and implement recommendations that aim to support learning within the classroom.  
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Those who are most open to trying innovative methods in their classroom will be 
identified and considered potential service recipients.  
 Occupational therapy department. The OT department is comprised of one OT 
and three OTAs. There is excellent rapport amongst department members. All members 
may be described as life-long learners who welcome novel ideas, are open to constructive 
criticism, and are always willing to help one another. One OTA has the role of running 
movement-based groups within the classrooms one day per week. Therefore, movement-
based groups are already built into the curriculum and a group leader is established. 
Activities are left to the discretion of the group leader. Therefore, it is feasible that this 
time may be utilized for BLL program implementation.  
 Select staff members delegated to run groups within classrooms. As noted 
above, select staff members are delegated to run groups within the classrooms, including 
movement-, socioemotional-, and literacy-based groups. Under the direction of 
administration, daily group activities are incorporated into the curriculum and daily 
routine, therefore supporting feasibility of program implementation.  
 Access to space and materials. The act of being flexible and sharing are values 
embedded in the preschool’s culture. Although space is limited, non-classroom spaces 
(e.g., sensory gym) may be reserved for a given time, hallways may be utilized as a 
treatment space, and classrooms are large enough to be sectioned off by partitions. Being 
that groups will consist of six children and at least three adults, these options allow for a 
class of 12 to be divided for participation in the program. The program requires simple 
materials and equipment that are commonly found in a preschool setting. Staff members 
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have access to an abundance of community items and most often are invited to borrow 
from other staff members. Administration is often willing to purchase items that will be 
utilized and enjoyed by students.  
 Value of using movement to support learning. The preschool’s culture is one 
that values the use of movement to support learning. However, the level of buy-in and 
extent of knowledge about this concept varies greatly among staff members. 
Administration has voiced great interest and belief in this concept, which speaks to the 
relevance of the program and feasibility of implementation in the setting. In their 
assessment of important variables for implementation and sustainability of a schoolwide 
behavior intervention, McIntosh et al. (2014) found that administrative support was rated 
one of the most important features. In addition, multiple teachers have approached 
members of the OT department to discuss strategies for improved attention in the 
classroom. Therefore, educators have preemptively identified the improvement of 
ADHD-like symptoms as a need within the scope of occupational therapy.   
Intended Outcomes 
The following are intended outcomes for program recipients: 
Preschoolers 
• Participation in a fun, play-based sensorimotor program that incorporates 
children’s interests and fosters feelings of joy, positivity, and achievement. 
• Reduction in ADHD-like symptoms throughout the school day.  
• Enhanced success with participation in childhood occupations (e.g., learning 
and play) and roles (e.g., child and friend) throughout the school day.  
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School Staff 
• Increased understanding of the relationship between sensorimotor play, child 
development, and learning. 
• Increased motivation and confidence to implement group-based sensorimotor 
activities within the classroom to support learning.  
• Increased time devoted to sensorimotor play within the classroom. 
Parents 
• Increased understanding of the relationship between sensorimotor play, child 
development, and learning. 
• Increased motivation and confidence to lead children in sensorimotor 
activities within the home.  
• Increased time devoted to sensorimotor play and decreased time devoted to 
the use of screen media within the home.   
Additional Outcomes 
• Provide a rationale and evidence for the advancement of OT practice within 
the area of treatment for children demonstrating ADHD-like symptoms. 
• Inform the healthcare community, educators, parents, and all interested parties 
about OT’s unique role in the treatment of children demonstrating ADHD-like 
symptoms. 
Potential Barriers for Implementation 
 In order to facilitate successful implementation of the pilot program, it is 
important to anticipate potential barriers and have an action plan for dealing with such 
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challenges (Table 3.6). The following anticipated barriers will be discussed during the 
informational in-service. Staff will be encouraged to discuss concerns in relation to these 
barriers, as well as any unanticipated challenges, with the program developer and/or 
group leader as they arise.  
Table 3.6. Potential Barriers to BLL Pilot Program Implementation and Action Plan 
 
Potential Barriers Action Plan 
Time and/or space 
constraints. McMullen, 
Martin, Jones, and 
Murtagh (2016) discussed 
teacher identified barriers 
that interfered with 
implementing movement 
in the classroom, 
including those related to 
time (e.g., meeting 
curricular goals) and 
space (e.g., classroom set-
up).  
-As concerns about time and/or space arise during program 
implementation, the program developer will meet with staff 
to discuss challenges and brainstorm solutions.  
-In relation to concerns about space, the program developer 
may help the classroom staff rearrange and/or organize the 
designated group location to create a space that’s more 
conducive to movement. If this is not possible, the program 
developer may talk with administration about options for 
alternative group locations (e.g., using a different classroom 
during that classroom’s outdoor time).      
-In relation to concerns about time, the program developer 
may help the staff look at their weekly schedule and 
brainstorm how the program may be seamlessly 
incorporated into the daily routine. To the best of their 
ability, group leaders will be flexible in rearranging their 
schedules to meet the needs of participating classrooms.  
Reduction in motivation 
among staff participants. 
Although staff 
participants will volunteer 
to be involved in the pilot 
program, initial 
motivation may waver as 
staff responsibilities, 
dynamics, and morale 
shift throughout the 
school year. Staff 
motivation has been 
identified as a key factor 
for successful 
implementation of 
-McMullen et al. (2016) discussed how the perceived 
benefits of movement motivated teachers to incorporate 
physical activity in their daily routines. It is important to 
have preventative measures in place to ensure motivation 
stays high. 
-Every week, the program developer will e-mail 
participating staff some encouraging words and some 
evidence-based facts about the impact of sensorimotor play 
on learning.  
-The program developer may organize an informal 
gathering of all staff participants midway through the 
program. Snacks may be provided as a “thank you” gesture 
to participants and participants may be invited to share 
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movement programs in 
the classroom (McMullen 
et al., 2016).    
success stories about implementing the program in their 
classrooms.  
-External motivation in the form of public recognition may 
also be provided (e.g., thanking those who are participating 
in the program over the loudspeaker on a Friday afternoon 
after the students go home).  
Program begins to 
become perceived as 
“chaotic”. In their 
discussion of teacher’s 
perception of movement-
based activities in the 
classroom, Nalder and 
Northcoat (2015) discuss 
the importance of 
implementing movement 
activities in a structured 
classroom with clear rules 
and behavior 
expectations. Teachers 
felt that without this 
structure, movement in 
the classroom would be 
“chaos”.    
-As concerns about group management arise, the program 
developer will observe a group to ensure that the program is 
being implemented as intended and to identify potential 
barriers to successful implementation. Key areas for 
observation include the use of behavioral strategies, 
assistance provided to students, and the classroom 
environment.  
-A meeting with staff participants will be scheduled to 
review behavioral strategies that are meant to be woven 
throughout the program (e.g., feedback at the point-of-
performance, public recognition, and externalizing 
expectations). At this time, the program developer will also 
discuss other observed barriers and provide suggestions to 
address these issues.  
-As a preventative measure, midway through the program, 
an e-mail or flyer may be used to remind participating staff 
about aspects of the program that are in place to maintain 
structure and reduce chaos (e.g., limiting language as much 
as possible).   
 
 
Conclusion 
 
            In this chapter, a thorough description of the BLL pilot program was outlined. 
Preschoolers were identified as the primary intended recipient for the program; while 
school staff and parents were identified as secondary intended recipients. The roles of 
personnel, including an occupational therapy practitioner group leader and support staff 
(e.g., teachers, paraprofessionals, and/or related service providers) were specified. BLL 
pilot program methods were described in detail, including staff education and training, 
parent education, and the delivery of classroom-based BLL activities. This chapter has 
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provided a detailed description of the BLL storybook, which will act as the primary tool 
for program application, including the following: storybook content; evidence and theory 
guiding content selection and design; and necessary equipment and materials. Policy and 
system factors supporting pilot program implementation, as well as potential barriers, 
were discussed. Anticipated outcomes were specified. Key elements of BLL may be 
revisited and refined prior to initiation of the pilot program, as well as modified for future 
application.		 	
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CHAPTER FOUR- EVALUATION PLAN  
Introduction 
 Bop, Look, and Listen (BLL): A Playful Sensorimotor Approach to Address 
Attention-Deficit/Hyperactivity Disorder-Like Symptoms Among Young Children is an 
evidence-based and theory driven program that aims to address the following proposed 
problem:  
During early childhood development, the interaction of genetics, 
environment, and experiences lead to neurological abnormalities of the 
prefrontal-subcortical circuitry that are associated with attention-
deficit/hyperactivity disorder (ADHD)-like symptoms among young 
children. 
Specifically, the program developer proposes a probable link between limited access to 
and participation in sensorimotor play and ADHD-like symptoms during childhood (See 
Chapter One). Specific neurological abnormalities of the subcortical-prefrontal circuitry 
have been found in individuals who demonstrate ADHD-like symptoms. In addition, 
specific functional manifestations of these abnormalities have been found in individuals 
with these symptoms, including poor self-regulation, impaired executive functioning, 
primary reflex retention, sensory processing challenges, and impaired balance (see 
Chapter Two). 
 BLL is a sensorimotor program that is intended to be implemented in preschool 
classrooms. Through the means of a storybook, children are guided to participate in 
specific sensorimotor activities that target the above-mentioned neurological 
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abnormalities. Carefully selected behavioral strategies are woven throughout the program 
to support participation in sensorimotor-based activities. In addition, BLL aims to educate 
occupational therapy practitioners, school-related professionals, and parents on the 
relationship between sensorimotor play, child development, and learning. A detailed 
description of the BLL program is discussed in Chapter Three.  
Purpose of Program Evaluation 
 Program evaluation is needed to determine whether results from participation in 
BLL support the following hypothesis: BLL is an effective program that may be used to 
treat ADHD-like symptoms in preschoolers. Current evidence-based literature and theory 
have led to the formation of this hypothesis. However, evaluating the effectiveness of the 
BLL program will offer evidence-based support that proves this hypothesis to be true. The 
intended users of evaluation findings include occupational therapy practitioners, school-
related professionals (e.g., educators and related service providers), administrators, and 
parents. 
 A summative (outcome) program evaluation approach will be used to “measure 
program outcomes and impacts during ongoing operations or after program completion” 
(Newcomer, Hatry, & Wholey, 2015, p.11). A summative program evaluation design is 
appropriate to determine whether BLL leads to the hypothesized outcome of decreased 
ADHD-like symptoms in preschoolers. Outcomes from BLL program evaluation may be 
used to address the gap in the evidence-based literature regarding the effectiveness of 
sensorimotor-based interventions for treating ADHD-like symptoms. Results may be 
used to assist professionals in making informed decisions regarding appropriate and 
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optimal intervention. In addition, findings may be used to educate information users 
about the relationship between sensorimotor play, child development, and learning. 
A formative program evaluation approach will also be used “to improve the way 
[the] program is delivered” (Newcomer et al., 2015, p.11). Formative evaluation will be 
important to determine staff satisfaction with the program, perceived supports and 
barriers to program implementation, and effectiveness of training.  
Evaluability Assessment 
Prior to initiating a program evaluation, it will be important to conduct an 
evaluability assessment to determine if the program is ready for useful evaluation. First, 
key stakeholders (e.g., occupational therapy practitioners, educators, related services 
providers, and administrators) will be invited to join the evaluability assessment team. All 
members of the team will work together to clarify the program design by sharing their 
perspectives in relation to the program, including “their expectations, concerns, and 
information priorities” (Wholey, 2015, p. 92). For example, teacher concerns may include 
scheduling conflicts and space constraints.  
Next, supporting documentation will be presented to support the design of a logic 
model (see Appendix H) and assess plausibility of the program. Supporting 
documentation will include evidence-based literature about sensorimotor-based programs 
that have been effective in improving student outcomes. The logic model will be 
modified to reflect informed agreement between members of the team regarding BLL 
design and implementation.  
Finally, the proposed evaluation plan will be presented and modified as needed. 
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Discussed information will include what data will be collected, how it will be collected, 
and how information will be used (e.g., to support advocacy for increased sensorimotor 
play in preschool classrooms throughout the school).  
Throughout the evaluability assessment process, the importance of collaboration 
and active participation in the decision-making process will be emphasized. In addition, 
an organized agenda will be created for each meeting. Debriefing will take place after 
each topic to ensure that information is clear and agreed upon prior to proceeding to the 
next topic.  
Scope of Evaluation 
 Time period. The study will be carried out over ten weeks. BLL staff training for 
those implementing the program, as well as trained observers, will be provided in the 
week proceeding program initiation.  
Place. The ideal setting for the program evaluation is a therapeutic preschool with 
a 12:1:2 (student to special education teacher to paraprofessional) ratio. For program 
evaluation, one preschool classroom (ages 3- to 5-years old) will be selected as the 
treatment classroom (see Chapter Three). Students in the treatment classroom will 
participate in BLL two times per week for 25-minute sessions. 	
 Number of study participants. Three preschoolers will participate in a single-
subject research study (summative evaluation). In addition, staff actively participating in 
the pilot program, as well as administrators, will provide information to inform future 
program delivery (formative evaluation).   
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Summative Evaluation: Single-Subject Study 
Research Question 
Is participation in BLL effective in decreasing ADHD-like symptoms in preschoolers? 
Participants 
Three preschoolers in the treatment classroom who demonstrate ADHD-like 
symptoms will be selected for the single-subject design study. Children will be identified 
using a two-step method: 1) identify students who demonstrate these behaviors according 
to standardized assessment scores reported in their individualized education plan (IEP) 
for the current school year; 2) confirm the existence of these behaviors using semi-
structured interviews with the teacher(s).  
 The Behavior Assessment System for Children, Third Edition. In the program 
developers experience, the Behavior Assessment System for Children, Third Edition 
(BASC™-3) is a standardized assessment commonly used by the Committee on 
Preschool Special Education (CPSE) to determine children’s eligibility for special 
education and related services. Therefore, scores from this assessment are most often 
included in the preschooler’s IEP.  The BASC-3 is described as “a multimethod, multi-
dimensional system used to evaluate the behavior and self-perceptions of children and 
young adults ages 2 through 25 years” (Reynolds & Kamphaus, 2015, p. 1). The two 
components typically used include the Parent Rating Scale (PRS) and Teacher Rating 
Scale (TRS). The PRS and TRS are both described as “comprehensive measure[s] of both 
adaptive and problem behaviors” (Reynolds & Kamphaus, 2015, p. 2).To complete the 
rating scales, adults rate the frequency of specific observable child behaviors on a four-
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point scale- never, sometimes, often, and almost always.  
 Different scales reflect the manifestation of specific problem behaviors (e.g., 
attention problems) depending on scores given to related items (e.g., Is easily distracted; 
Listens attentively; Has trouble concentrating) (Reynolds & Kamphaus, 2015). The 
“attention problems” and “hyperactivity” scales may be used to identify children who 
demonstrate ADHD-like symptoms, given the congruency of related items and ADHD 
diagnostic criteria in the Diagnostic and Statistical Manual of Mental Disorders, Fifth 
Edition (DSM-V).  
In the program developers experience, T-scores and percentile ranks of these scales 
are most often provided on IEP’s. Students who score in an “at risk” or “clinically 
significant” range (T-score of 60 or above) on these two scales will be identified as 
potential single-subject evaluation participants. The program developer will gather the 
information from the IEPs of children receiving OT services. For confidentiality 
purposes, the teacher will be asked to gather the information from the IEPs of children 
who do not receive OT services. 
 Semi-structured teacher interviews. After identifying potential study 
participants using available BASC-3 scores, the program developer will conduct semi-
structured interviews with the treatment classroom teacher. Prior to the interview, the 
teacher will be asked to fill out a chart in which they report whether or not a child 
demonstrates specific ADHD-like symptoms based on Diagnostic and Statistical Manual 
of Mental Disorders, Fifth Edition (DSM-V) diagnostic criteria. According to the DSM-
V, those who are diagnosed with ADHD must present with “a persistent pattern of 
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inattention and/or hyperactivity-impulsivity that interferes with functioning or 
development” (American Psychiatric Association (APA), 2013, p. 59). Identified 
symptoms should be observed to interfere with classroom functioning, but it will not be 
necessary that symptoms have persisted for six months as specified by the DSM-V. 
 Information from BASC-3 results and teacher interviews will be used to make an 
informed decision about three study participants. Factors that may interfere with 
participation (e.g., a student who demonstrates aggressive behaviors during group 
activities) will be considered. Consent will be sought from the children’s parents.  
Independent Variable 
 The independent variable will be participation in the BLL program. For a detailed 
description of the intervention, including staff training, see Chapter Three.  
Dependent Variables  
A single-subject design allows for flexibility and can be adjusted to meet the 
specific needs of the client. The dependent variables used for this study will be 
individualized for each participant. The teacher will identify three symptoms listed as 
DSM-V ADHD diagnostic criteria that most interfere with each child’s functioning in the 
classroom. The identified behaviors may be listed under the subheadings of “inattention” 
or “hyperactivity and impulsivity.” Some symptoms are already objective, clear, and 
complete, such as “Blurts out answer before a question has been completed” (APA, p. 60, 
2013). This symptom is observable, and an outside observer would be able to accurately 
measure the presence or absence of this symptom. The act of interrupting before another 
has finished talking would constitute the presence of the symptom; whereas, waiting until 
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the other person has finished prior to talking would constitute the absence of the 
symptom.  
Other potential dependent variables may need to be redefined to make them 
objective, clear, and complete. For example, “Is often easily distracted by extraneous 
stimuli” may be redefined as the following: The child looks away or walks away from a 
classroom activity to attend to or comment on extraneous stimuli not related to the 
activity (APA p. 59, 2013). 
Other examples of potential dependent variables include the following (APA, 
2013): 
• “Often runs about or climbs in situations where it is inappropriate” (p. 59). 
• “Often leaves seat in situations when remaining seated is expected” (p. 60) 
• Refuses or resists participation in classroom activities either through verbally 
expressing resistance or acting out in a way that demonstrates resistance (e.g., turning 
or walking away from activity, throwing activity items on the floor). This dependent 
variable is adapted from the following DSM-V symptom: “Often avoids, dislikes, or 
is reluctant to engage in tasks that require sustained mental effort (e.g. schoolwork)” 
(p. 59). 
Measuring Dependent Variable 
The change in dependent variable will be measured using trained observers and a 
staff survey.  
 Trained observers. Trained observers may be used to collect data about the 
frequency of ADHD-like symptoms for each study participant. This data will act as an 
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ongoing assessment of the anticipated program outcome. Three potential trained 
observers (one per child) will be identified. A staff member from an outside classroom 
would be ideal for this role to establish reliability of the measurement and to limit rater 
bias. Raters should be blind to the evaluation phase (see “Description of Multiple 
Baseline Design”).  Rating will take place over the course of one hour. During that hour, 
children will be participating in a structured activity for 30 minutes (e.g., circle time) and 
a non-structured activity for 30 minutes (e.g., free play). For each child, the designated 
trained observer will track how many times three specified symptoms are observed over 
one hour.  Ideally, symptoms will be tracked daily. 
 Data collected may be used to translate observed behaviors into measurable 
quantitative data. To minimize the subjective nature of the assessment, observable 
ADHD-like symptoms must be clearly defined (see “Dependent Variable”). Prior to 
initiation of the study, training videos, role playing, and discussion may be used to train 
observers to identify the presence or absence of a specified symptom.  
Survey. A staff survey may be used to gather information about perceived 
changes in the dependent variables. The survey will be a mix of fixed choice (1-4 Likert 
scale rating) and open-ended questions. The survey will be dispersed post-intervention to 
treatment classroom staff via their mailboxes or e-mail. Input from the evaluation team 
will be considered in the development of the survey. 
Multiple-Baseline Design  
A multiple-baseline design will be used to collect data on the dependent variables across 
three participants. The sequence and duration of baseline and intervention phases will be 
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as follows: 
• Participant One: Two weeks baseline and eight weeks intervention 
• Participant Two: Three weeks baseline and seven weeks intervention 
• Participant Three: Four weeks baseline and six weeks intervention 
Experimental Controls 
Certain threats to internal validity will be difficult to minimize given the nature of 
the study, participants, and setting. As childcare providers, it is our responsibility to 
provide the highest level of care possible to the children we work with. We cannot 
suspend all additional attempts to help children grow, succeed, and reach goals during the 
study. Therefore, maturation as a result of growing older, physical development, and 
acquiring experience and knowledge are unable to be controlled for. Regression toward 
the mean may be minimized by establishing a stable baseline through at least ten 
measurements prior to the intervention. Diffusion of treatment may be minimized by 
making sure the baseline and intervention conditions are different. For example, it is 
important that the intervention replace a sedentary or passive activity, such as a Smart 
Board activity. If the intervention replaces an alternative sensorimotor activity, such as 
playground play, aspects of the intervention will be given inadvertently during the control 
condition (e.g., activities that activate the vestibular system). 
Formative Evaluation 
Research Questions 
• Did the staff find the program to be meaningful? Enjoyable? Effective? 
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• What aspects of the program design have been found to support 
implementation (e.g., resources including storybook and associated visuals)? 
• What aspects of the program design have acted as barriers to implementation 
(e.g., required time and space)? 
• How prepared did staff feel to implement the program after training?  
• Does the staff have any recommendations for how the program may be 
improved for the future? 
Participants  
Staff actively participating in the BLL program and administrative staff.  
Evaluation Methods 
 Survey. A staff survey may be used to gather formative information about the 
BLL program. Information may be used to guide future modifications to improve 
program delivery. The survey will be a mix of fixed choice (1-4 Likert scale rating) and 
open-ended questions. After study completion, the survey will be dispersed to treatment 
classroom staff via their mailboxes or e-mail.  
McMullen, Martin, Jones, and Murtagh (2016) conducted a survey to understand 
teachers’ perceptions of a classroom-based movement program. Themes and concepts 
that arose from this survey, in addition to input from the evaluation team, will been used 
to inform development of the BLL program survey. McMullen et al. (2016) identified 
space and time as a main barrier to movement in the classroom. Success of the program 
process was largely dependent on teachers’ perceived benefits of movement in the 
classroom. Lastly, teachers recognized the importance of having adequate training, 
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resources that were easy to follow, and the support of a specialist to guide 
implementation.  
Storytelling. Treatment classroom staff and administrative staff will be invited to 
share their personal experiences with the BLL program. A volunteer or staff member not 
involved in program application will guide the story telling with broad open-ended 
questions, such as “Do you feel that BLL made an impact on ADHD-like symptoms in 
your classroom?” Stories may be used for a variety of purposes. Stories may be used to 
complement quantitative data, addressing stakeholder concerns “of both the heart and the 
head” (Krueger, 2015, p. 537). In other words, stories may increase the relatability of 
findings by adding emotional-value to quantitative data.  Stories that highlight program 
success may be used as testimonials to support future BLL program dissemination and 
expansion (see Chapter Six).  
Data Management Plan 
 For efficient data management, it is important that data collection be organized to 
avoid mistakes that may be detrimental to the program evaluation process, such as 
missing data and unnecessary use of time and resources for correcting mistakes. It is 
important to have a data backup system in case of technical issues and/or human error. If 
the budget allows, a reliable and highly-rated software package, such as the Statistical 
Package for the Social Sciences will be used in the statistical analysis of data. In addition, 
the assistance of statistician would be extremely helpful given the data complexity. Entry 
procedures will be determined, such as what data will be entered, who will enter the data, 
and where data entry will take place. Confidentiality statements must be signed to ensure 
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that those with access to the data are not sharing information outside of the program 
evaluation team. 
Data Gathered by Trained Observers  
Data gathered by trained observers (frequency of ADHD-like symptoms for each 
study participant) will be displayed in graph format. The day of the study period depicted 
on the x-axis; and the quantity of symptoms will be depicted on the y-axis. Each phase 
(baseline versus intervention) will be clearly identified. The graph will be visual 
inspected to determine if there is a difference between baseline and intervention trends. 
Statistical analysis may then be applied to identify whether the difference in trend is 
statistically significant and therefore proves the effectiveness of the intervention. To 
apply the statistical analysis identified below, it will be important to have a basic 
understanding of how to utilize excel, as well as relevant formulas. 
If upon visual inspection, there is no possible trend in baseline data, two standard 
deviation band method or binomial test may be applied to determine if there is a 
significant difference between the baseline and intervention phases. If upon visual 
inspection, there is a possible trend in baseline data, this trend will be confirmed using C 
and Z statistics. If a statistically significant trend is confirmed at the p=.05 level, or the 
calculated Z statistic exceeds 1.64, then celeration line analysis will be used to confirm 
whether there is a significant difference between the baseline and intervention phases. If 
enough intervention phase measurements needed for significance at the p=.05 level are 
above the celeration line (e.g., 11 measurements if the total measurements per phase is 
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14), then a significant difference between the baseline and intervention phases can be 
determined.   
Data Gathered by Surveys and Storytelling 
  Data from Likert-scale ratings will be reduced to a numerical format for 
statistical analysis. For example, if the staff survey asks the participant to answer a 
question using a four-point Likert scale (e.g., “How often did you feel that space was a 
barrier to BLL program participation?), the coding may be as follows: 1= never or 
occasionally (0-25% of the time), 2= sometimes (25-50% of the time), 3= frequently (50-
75% of the time) 4= almost always (75-100% of the time). Qualitative data, including 
answers to open-ended survey questions and storytelling, will be analyzed. Codes will be 
derived from commonly used word and phrases, which will then be categorized into 
meaningful themes.  
Conclusion 
In this chapter, a BLL program evaluation plan was outlined, including summative 
and formative evaluation approaches. A single-subject multiple-baseline study across 
three participants will be conducted to measure the effectiveness of BLL in reducing 
ADHD-like symptoms in preschoolers. Findings may be used to address the gap in the 
evidence-based literature regarding the effectiveness of sensorimotor-based interventions 
for treating ADHD-like symptoms. In addition, BLL staff participants, as well as 
administrative staff, will complete surveys and participate in storytelling about their 
experiences with BLL implementation. Information will be used to guide future program 
design, modifications, and delivery. Methods and key considerations for each evaluation 
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method have been discussed, including a guiding logic model, evaluability assessment 
plan, and data management plan. Prior to initiation of the BLL program evaluation, all 
details will be revisited and modified as necessary.	
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CHAPTER FIVE – FUNDING PLAN 
Introduction 
 
 Bop, Look, and Listen (BLL): A Playful Sensorimotor Approach to Address 
Attention-Deficit/Hyperactivity Disorder-Like Symptoms Among Young Children was 
created to decrease attention-deficit/hyperactivity disorder (ADHD)-like symptoms 
within preschool classrooms, as well as support participation in childhood meaningful 
occupations and roles. Through the means of a storybook, preschoolers (3- to 5-year-
olds) are guided to participate in sensorimotor activities developed specifically for 
children who demonstrate ADHD-like symptoms. In addition, BLL aims to educate 
professionals and caregivers on the relationship between sensorimotor play, child 
development, and learning. BLL is in the planning and development stage and has not yet 
been implemented. However, aspects of the program have been successfully trialed with 
a small group of preschool students.  
 The ideal setting for implementation of the pilot program will be a therapeutic 
preschool in the suburbs of New York. The following discussion is based on the program 
developer’s experience working in such a setting. Educational materials, staff in-services 
and trainings, and program materials (e.g., storybook and activity-specific manipulatives) 
are in the process of being developed. Staff in-services and trainings will occur during 
working hours and the program will be incorporated into the school day schedule. An 
occupational therapy practitioner (occupational therapist (OT) or occupational therapy 
assistant (OTA)) will act as the BLL group leader. The role of support staff will be 
congruent with existing job responsibilities.  
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 In the future, following successful implementation of the pilot program, the use of 
BLL will be expanded beyond the pilot program setting. The program developer will act 
as a consultant and train occupational therapy practitioners and school-related 
professionals to use BLL at other preschool or kindergarten programs. The BLL training 
course will include an in-service at the facility, educational materials, and copies of the 
published BLL storybook. An optional one-month follow-up consultation will be offered, 
which will be provided virtually and for approximately one hour. In addition, the 
consultant will be available via email to answer any future questions and provide 
guidance for program application.  
Available Local Resources 
 As a staff member at a therapeutic preschool and local community member, I 
have access to a variety of resources that may be used to assist with the finalization of 
program development, pilot program application, and the dissemination of my doctoral 
project. 
 Since the pilot program is intended to be used as a method to support the 
education of students enrolled at a therapeutic preschool, the following resources are 
available for my use:  
• Telephone, computer and internet access, printer, copy machine/duplicator, 
laminating machine and sheets, and basic office supplies (e.g., paper, scissors, and 
markers).  
• Google Docs is an available tool that is most often used for information sharing 
with the school community.  
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• A number of materials and equipment necessary for participation in activities 
(e.g., therapy balls) are available for use. Administration may be asked to order 
items that are not readily available via the facility’s monthly budget. If this 
request is denied, items will be incorporated into potential program expenses.  
• Classrooms and common areas are available for in-services, trainings, and 
program application.  
• For the pilot program, information sharing, training, program application, and 
consultation with the classroom will be offered free of charge. The role of the 
program developer is congruent with existing job responsibilities; therefore, no 
additional salary or compensation is necessary. 
• Staff members will voluntarily participate in the program, which will be 
incorporated into the school day schedule. The role that staff members play in 
implementation of the program are congruent with existing job responsibilities; 
therefore, no additional salary or compensation is necessary.  
 As a local community member, the following resources will be useful: 
• A network of former and current colleagues with different types of knowledge 
and expertise may be consulted to assist with program development, 
dissemination, and application. Opportunities for dissemination may arise through 
this networking, such as an invitation to present at facilities in which these 
individuals are affiliated. 
		
97 
• Creative friends and family members may be asked to assist with the development 
of storybooks (e.g., brainstorming themes, helping with a rhyming narrative, and 
creating illustrations).  
• Friends and family may also have program related supplies, materials, and 
equipment that they are willing to donate. 
• Local businesses may be willing to display or disperse program information free-
of- charge, such as a posting a flyer or laying out brochures at a local children’s 
yoga studio or library.  
Needed Resources: Budget 
 The expenses incurred during implementation of the BLL pilot program (year one) 
are minimal. Being that I am a staff member at the ideal pilot program facility and BLL 
will be used to support the education of enrolled students, most resources necessary for 
development and application of the program are available as described previously.  For 
future application of the program in alternative settings (year two), such resources will no 
longer be available. Table 5.1 describes a two-year trajectory of estimated expenses and 
justification for these expenses. 
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Table 5.1. Estimated BLL Expenses and Justification 
Budget 
Category 
Year One: 
Application of BLL 
pilot program 
Year Two 
Application of BLL at contracting facilities 
Materials, 
Equipment, 
and Supplies  
As a staff member at the 
ideal pilot program 
facility, most equipment 
and materials are 
provided. Supplies to 
create program 
manipulatives and 
visuals are provided as 
well. However, $100 
will be incorporated into 
the budget in case 
request(s) for 
reimbursement are 
denied.  
The following materials and supplies are 
needed for training demonstrations, samples, 
and educational materials (Staples, Inc., 2019):  
 
Printer/Copier/Scanner: Already owned by 
program developer 
 
Carton of Multipurpose Paper: $55 
 
Printer Ink: $45 
 
Laminating Machine: $120 
 
Laminating Paper: $20 
 
Arts and Craft materials: $50 
 
For application of the program at the 
contracting facility, the facility will be 
responsible for the provision of program-
specific equipment, as well as the creation of 
manipulatives and visuals. Hard copy samples 
of visuals will be provided and may be copied 
for use by the contracting facility.  
Publishing The BLL storybook will 
be copyrighted by the 
program developer and 
provided to participating 
classrooms on laminated 
pages in a binder. 
Materials necessary to 
create the storybook are 
accounted for under 
Materials, Equipment, 
and Supplies  
Five self-published copies of the BLL 
storybook will be provided to the contracting 
facility. $25 will be included in the cost of the 
training session. The facility will have the 
option to purchase additional published copies 
for $5 each (DiggyPOD, 2015). 
Provision of 
Services 
The training process and 
program implementation 
are congruent with 
existing job 
responsibilities. No 
additional salary or 
The contracting facility will be responsible for 
the following expenses: 
 
Provision of the training session site  
 
Provision of program-specific equipment (e.g., 
therapy balls), manipulatives (e.g., photo on a 
popsicle stick for visual tracking exercises), 
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compensation will be 
sought. 
 
and visuals (e.g., expectations visual and visual 
schedule) 
 
Consultant travel expenses over 30 miles, 
including the following: $1.00 per mile 
traveled by car, car services (e.g., Uber), hotel 
accommodations, and flights  
 
Salary: $325 (includes a 75-minute training 
session, preparation of materials, five 
published copies of the BLL storybook, and an 
optional virtual one-month follow-up 
consultation) 
Other 
Expenses 
N/A As the BLL program expands, starting a limited 
liability company (LLC) will afford me 
personal asset protection and bring added 
credibility to services rendered.  
 
Fee: $125 + annual $50 fee to maintain LLC 
status (Truic, 2018) 
 
Obtaining a federal trademark registration for 
my LLC name will help to protect my future 
business and ensure that competitors 
nationwide don’t use the name. 
 
Fee: $325 + a fee for trademark registration 
renewal every 10 years 
(Haskins, 2015) 
Dissemi-
nation 
$87.49 
(For an itemized 
description of expenses, 
refer to Chapter Six.) 
$958.75 
(For an itemized description of expenses, refer 
to Chapter Six.) 
Totals Year One Expenses= 
$187.49 or less  
Year Two Expenses Incurred by 
Consultant= $1698.75 
 
Year Two Expenses Incurred by Each 
Contracting Facility= $325 
• Additional expenses may include: 
o Purchase and creation of program-
specific equipment, materials, 
supplies 
o Additional copies of published BLL 
storybook 
o Consultant travel expenses over 30 
miles by car 
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Potential Funding Sources 
 In the future, funding sources may be pursued to offset the increased costs 
associated with expansion of the BLL program beyond the pilot program. Grants from 
universities, organizations related to education and healthcare, and crowd funding have 
been considered. Table 5.2 identifies potential funding sources for future BLL program 
application and research. 
 
Table 5.2. Potential BLL Funding Sources 
Grant Title Applicable Grant Information 
Boston 
University 
Dudley Allen 
Sargent 
Research Fund: 
Doctoral Child 
Fund  
• This fund gives financial assistance to students enrolled in a 
post-professional doctoral degree program at Sargent College 
to support participation in their research projects.  
• Requests should not exceed $7000 (Boston University College 
of Health and Rehabilitation Sciences, n. d.). 
https://www.bu.edu/sargent/research/research-funding-
administation/dudley-allen-sargent-research-fund/	
Agency for 
Healthcare 
Research Grants 
for Health 
Services 
Research 
Dissertation 
Program 
• Grants provide dissertation grants that supports the research of 
doctoral candidates. 
• Grants are up to $40,000. 
• The research may be in any area of health services. It must 
address the AHRQ’s mission to “produce evidence to make 
health care safer, higher quality, more accessible, equitable 
and affordable” (US Department of Health and Human 
Services, 2018a).  
• https://www.ahrq.gov/funding/training-grants/r36.html 
Institute of 
Education 
Sciences 
Research Grants 
• Grants support programs that focus on improved academic 
achievement of students, particularly those whose education is 
hindered by a variety of factors, including disability. 
Outcomes of interest for preschoolers include those that 
enhance school-readiness skills (Institute of Education 
Sciences, n.d.). 
• The Special Education Research Grant funded research 
projects that sought to “expand the knowledge base and 
understanding of infants, toddlers, children, and youth with 
disabilities through advancing the understanding of and 
practices for teaching, learning, and organizing education 
systems” (Institute of Education Sciences, 2018). The amount 
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awarded was dependent on the goal and scope of research. The 
status of this grant is closed; however, similar opportunities 
are likely to be presented in the future.  
• https://ies.ed.gov/funding/pdf/2019_84324A.pdf 
Children and 
Adults with 
Attention Deficit 
Hyperactivity 
Disorder 
(CHADD) 
Young Scientist 
Research Award  
• CHADD is a leading national nonprofit organization whose 
mission is to improve the lives of individuals living with 
ADHD. 
• The Young Scientist Research Award is a grant provided to 
individuals who have completed, or are in the process of 
completing, a doctoral degree within the previous three years. 
The grant may be used to support research in a number of 
areas related to ADHD including, “biological/genetic 
underpinnings of the disorder; treatment efficacy; impact on 
the individual or family; school or workplace 
accommodations; social stigma and discrimination; public 
health; and epidemiology” (CHADD, 2019). 
• Grants are $1000. 
• https://chadd.org/research 
The Spencer 
Foundation 
Small Research 
Grants  
• The Spencer Foundation seeks to “support high-quality, 
innovative research with the potential to improve education” 
(The Spencer Foundation, n.d.). Grants support small scale 
research projects across a variety of disciplines that aim to 
investigate issues related to education around the world.  
• Research projects must have a budget of $50,000 or less. 
• https://www.spencer.org/small-research-grants 
Crowdfunding  • A crowdfunding campaign may be initiated to gather financial 
contributions from local businesses that support similar missions 
to BLL. For example, children’s yoga studios, child-parent music 
programs, children’s swim programs, and martial arts studios 
may be asked to support implementation of BLL and related 
research. In exchange, the local businesses will be included on a 
list of suggested community-based programs provided to parents 
of children participating in the BLL program.  
• Monetary contributions will be determined by the local business 
together with the BLL program developer.  
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Conclusion 
             In this Chapter, a two-year budget for BLL was outlined. The budget included 
expenses acquired for application of the pilot program in the ideal setting, as well as an 
estimate of anticipated expenses for future program application.  In addition, available 
local resources and potential funding sources that may help offset the costs of program 
development and application were identified. Financial considerations of BLL are sure to 
change as the program evolves and expands; therefore, the above discussed topics will be 
revisited regularly and modified as appropriate.  
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CHAPTER SIX – DISSEMINATION PLAN 
Introduction 
 Bop, Look, and Listen (BLL): A Playful Sensorimotor Approach to Address 
Attention-Deficit/Hyperactivity Disorder-Like Symptoms Among Young Children was 
created to decrease attention-deficit/hyperactivity disorder (ADHD)-like symptoms 
within preschool classrooms, as well as support participation in childhood meaningful 
occupations and roles. Through the means of a storybook, children (3- to 5-year-olds) are 
guided to participate in sensorimotor activities developed specifically for children who 
demonstrate ADHD-like symptoms. Following successful implementation of the BLL 
pilot program, a 75-minute BLL training course will be offered to occupational therapy 
practitioners, as well as other school-related professionals, at local preschool and 
kindergarten programs. This training course will prepare participants to implement BLL 
within classrooms at their facility, as well as provide education on the relationship 
between sensorimotor play, child development, and learning. In addition, participants will 
be provided with educational materials that may be distributed to parents and/or 
caregivers. These resources will outline the mission of BLL and encourage carryover of 
some key strategies in the home environment.  
 Dissemination efforts will be targeted toward occupational therapy practitioners 
and administrative staff to promote participation in the BLL training course and adoption 
of BLL at local preschool and kindergarten programs. Dissemination efforts will begin 
immediately after successful implementation of the pilot program during year one. The 
following aspects of the BLL dissemination plan are outlined below: goals, target 
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audiences, key messages, methods, and potential program spokespersons.  
 
Dissemination Goals  
Long Term Goal 
By the end of year five, the dissemination of BLL information to primary and secondary 
audiences will lead to two local preschool or kindergarten programs incorporating BLL 
into the preschool-wide (or kindergarten-wide) curriculum.  
Short Term Goal 1 
By the end of year two, the dissemination of BLL program information to primary and 
secondary audiences will lead to one local preschool or kindergarten program hosting the 
BLL training course and adopting the program within at least one classroom. 
Short Term Goal 2 
By the end of year three, the dissemination of BLL program information to primary and 
secondary audiences will lead to three local preschool or kindergarten programs hosting 
the BLL training course and adopting the program within at least one classroom. 
Short Term Goal 3 
By the end of year four, the dissemination of BLL program information to primary and 
secondary audiences will lead to one local preschool or kindergarten program 
incorporating BLL into their preschool-wide (or kindergarten-wide) curriculum.  
 
Primary Target Audience 
 The primary target audience for this dissemination plan will be occupational 
therapy practitioners at local preschool and kindergarten programs. Through 
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dissemination efforts, it is the program developer’s hope that this audience will actively 
pursue participation in the BLL training course and adoption of BLL at their facility.  
Key Messages of Dissemination Efforts 
1.  The BLL training course will provide occupational therapy practitioners and school-
related professionals with the knowledge and skill set to implement a playful 
sensorimotor program that is effective in decreasing ADHD-like symptoms among 
preschoolers and kindergarteners. 
2.  The BLL training course will provide program participants with knowledge regarding 
the relationship between sensorimotor play, child development, and learning, as well 
as access to educational materials that may be used to share this knowledge with 
colleagues and caregivers. 
3.  The BLL training course will offer program participants access to consultant services, 
via email or an optional virtual follow-up consultation, with the purpose of providing 
guidance for future program application.  
Influential Spokespersons 
1.  After year one, occupational therapy practitioners who actively participated in the 
pilot program may provide testimonials regarding the perceived positive impact of 
BLL on participating children, the effectiveness of training methods, and the 
feasibility of program application. After year two, these testimonials may include 
occupational therapy practitioners from local preschool or kindergarten programs 
who participated in the BLL training course.  
2.  Occupational therapy practitioners with extensive experience in the use of 
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sensorimotor approaches to support learning may provide insight into the likely 
benefits of BLL activities.  
Secondary Target Audience 
 The secondary target audience for this dissemination plan will be administrative 
staff at local preschool and kindergarten programs. Through dissemination efforts, it is 
the program developer’s expectation that this audience will financially support and 
encourage the training of staff for participation and adoption of BLL at their facility.  
Key Messages of Dissemination Efforts 
1. The BLL training course will provide occupational therapy practitioners and school 
related professionals with the knowledge and skill set to implement a playful 
sensorimotor program that is effective in decreasing ADLD-like symptoms among 
preschoolers and kindergarteners. 
2. Current evidence-based research has highlighted the relationship between various 
forms of movement and/or sensory exploration and learning, discussed in detail in 
Chapters Two. Teachers’ motivation and ability to incorporate sensorimotor programs 
within the classroom appears to be greatly impacted by their understanding of this 
relationship (McMullen, et al., 2016). The BLL program provides participants with 
knowledge about how movement and sensory exploration may be used to support the 
academic mission of schools. Should participants request guidance for using such 
methods to further support the school’s mission in the future, the program developer 
will be available via email.  
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3. The BLL training course will provide program participants access to educational 
materials that may be used to share information with school community members 
(e.g., colleagues and caregivers) about the BLL program, as well as knowledge about 
the vital role that movement and sensory exploration play in childhood development. 
These materials may be used to support the school’s mission of fostering a 
multidisciplinary team-approach, as well as parent involvement in the educational 
process. 
Influential Spokespersons 
1. After year one, administrative staff at the pilot program facility may provide 
testimonials regarding the perceived positive impact of BLL on children and how the 
program contributed to the academic mission of the school. In addition, testimonials 
may include how the program fostered a multidisciplinary team-approach and 
caregiver involvement in the educational process. After year two, these testimonials 
may include administrative staff from local preschool or kindergarten programs 
where BLL was implemented. 
2. After year one, parents of children participating in the BLL pilot program may 
provide testimonials regarding the perceived positive impact of BLL on their child in 
school and/or at home. In addition, testimonials may include the perceived benefits 
and usability of educational materials provided. After year two, these testimonials 
may include parents of children from local preschool or kindergarten programs where 
BLL was implemented. 
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Dissemination Activities  
           To reach the primary and secondary target audiences (occupational therapy 
practitioners and administrative staff), the program developer will utilize the following 
dissemination methods described in Table 6.1. Dissemination efforts targeting these 
audiences will occur simultaneously and be carried out directly by the program 
developer. 
 
 
Table 6.1: BLL Dissemination Activities to Reach Target Audiences  
Activity 
Order 
Technique 
Category 
Description for 
Dissemination to 
Occupational Therapy 
Practitioners 
Description for 
Dissemination to 
Administrative Staff 
Year 1 
 
*This 
dissemination 
technique will 
be repeated 
during 
Years 2 and 3.  
Written 
Information 
After successful 
implementation of the BLL 
pilot program, brochures 
outlining the BLL program 
and BLL training course 
information will be mailed 
to the occupational therapy 
(OT) supervisor at five 
local preschool and/or 
kindergarten programs. 
Brochures will include the 
following information: BLL 
description and objectives; 
key points from supporting 
evidence and theory; 
outcomes from the pilot 
program effectiveness 
study; testimonials from 
BLL pilot program 
participants; BLL training 
course description and 
associated costs; program 
developer credentials; and 
program developer contact 
At the same time, these 
brochures will also be 
mailed to the administrative 
staff (e.g., principal) at the 
same five local preschool 
and/or kindergarten 
programs.  
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information. In the future, 
testimonials from BLL 
training course participants 
from local schools will be 
added. In addition, the 
URL for the BLL website 
will be added.  
Year 1 
 
*This 
dissemination 
technique will 
be repeated 
during 
Years 2 and 3.  
Person-to-
person 
contact 
Networking opportunities 
will be pursued. The 
program developer will 
reach out to five former 
colleagues and professional 
connections via telephone 
or e-mail to disseminate 
information about the BLL 
program and BLL training 
course. Brochures will be 
mailed to parties who are 
interested in learning more 
about the program, hosting 
the BLL training course at 
their facilities, and/or 
assisting with 
dissemination efforts by 
distributing copies of the 
brochure to other 
potentially interested 
professionals.  
The program developer will 
follow-up with 
administrative staff who 
were sent the brochure 
discussed previously. 
Contact will be made via e-
mail or telephone, gathered 
from the schools’ website. 
Individuals interested in 
pursuing the BLL training 
course at their school will 
have the option to set up a 
virtual meeting (e.g., Skype 
or follow-up phone call) to 
discuss the program further. 
Year 2 Electronic 
Media 
A website for the BLL program and training course will 
be created. The website will embellish on information 
included in the BLL brochure. Target audiences will be 
directed to the website by means of the brochure and a 
link posted to social media outlets.   
Year 2  Person-to-
person 
contact 
Presenting at the New York 
State Occupational 
Therapy Association 
(NYSOTA) and New 
Jersey Occupational 
Therapy Association 
(NJOTA) conferences will 
be pursued during year 
two. Presentations will 
include the following 
information: theory and 
Occupational therapy 
practitioners attending the 
conference who are 
interested in pursuing the 
BLL program at their school 
will be provided with 
copies of the BLL brochure. 
These materials will assist 
them in discussing the 
possibility of hosting the 
BLL training course with 
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evidence supporting the 
BLL program derived from 
doctoral project research; 
BLL program description 
and objectives; results from 
evaluation of the pilot 
program effectiveness; BLL 
training course description.  
administrative staff upon 
return from the conference.   
Year 3  Person-to-
person 
contact 
Presenting at the American 
Occupational Therapy 
Association (AOTA) 
conference will be pursued 
to reach a broader 
population of occupational 
therapy practitioners and 
support program 
expansion. 
Occupational therapy 
practitioners attending the 
conference who are 
interested in pursuing the 
BLL program at their school 
will be provided with 
copies of the BLL brochure. 
These materials will assist 
them in discussing the 
possibility of hosting the 
BLL training course with 
administrative staff upon 
return from the conference. 
Year 3 Electronic 
Media 
The program developer will search for individuals who 
host podcasts on topics related to the BLL program (e.g., 
in areas of healthcare and education). These podcast 
hosts will be contacted in the hopes that they would be 
interested in inviting the program developer as a guest.  
Year 3  Written 
Information 
The program developer will pursue the publication of a 
journal article which provides the following information: 
a summary of the theory and evidence supporting the 
BLL program derived from doctoral project research; 
program description and objectives; and methods and 
results from an effectiveness study. 
 
 
Budget 
 Table 6.2 describes a three-year trajectory of the estimated BLL dissemination 
effort expenses. These expenses have been categorized by target audiences.  
  
		
111 
Table 6.2 Budget for BLL Dissemination Efforts 
Year Dissemination Efforts Targeting 
Occupational Therapy 
Practitioners 
Dissemination Efforts 
Targeting Administrative 
Staff 
Yearly 
Expenses 
Year 1 BLL program brochures 
(Staples, Inc., 2019): 
20 tri-fold brochures= $20 ($25 
for 25) 
Stamps: $0.55 x 25 = $13.75 
Envelopes: $45.99 for 500  
BLL program brochures: 
5 tri-fold brochures= $5 ($25 
for 25) 
Stamps: $0.55 x 5 = $2.75 
Envelopes: price accounted 
for 
$87.49 
Year 2 BLL program brochures:  
20 tri-fold brochures= $15.60 
($195 for 250) 
Stamps: $0.55 x 20 = $11 
Envelopes: price accounted for 
during year one 
 
125 tri-fold brochures distributed 
to NYSOTA and NJOTA 
conference participants= $97.50 
($195 for 250) 
 
Website: 
No cost 
 
Conference Registration Rate: 
New York State Occupational 
Therapy Association (NYSOTA)= 
$375 
 
New Jersey Occupational Therapy 
Association (NJOTA)= $375  
BLL program brochures: 
5 tri-fold brochures= $3.90 
($195 for 250) 
Stamps: $0.55 x 5 = $2.75 
Envelopes: price accounted 
for during year one  
 
100 additional tri-fold 
brochures distributed to 
NYSOTA and NJOTA 
conference participants in 
anticipation that they will be 
shared with administrative 
staff = $78 ($195 for 250) 
 
Website: 
No cost  
$958.75 
Year 3 Conference Registration Rate: 
American Occupational Therapy 
Association (AOTA)= $451 
 
150 tri-fold brochures distributed 
to AOTA conference participants= 
$117 ($195 for 250) 
 
Travel Cost: $800 
 
Journal Publication: No cost  
BLL program brochures: 
100 tri-fold brochures 
distributed to AOTA 
conference participants in 
anticipation that they will be 
shared with administrative 
staff = $78 ($195 for 250) 
 
Journal Publication: No 
cost 
$1,446 
Years 1-
3 Total 
Expenses 
$2321.84 $170.40 $2492.24 
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Evaluation 
 Success of dissemination efforts on the primary target audience (occupational 
therapy practitioners) will be determined by self-reported interest in pursuing 
participation in the BLL training course. After the provision of dissemination efforts, the 
primary target audience may be asked to rate their level of interest in BLL on a five-point 
Likert scale. The percentage of individuals participating in the survey who identify 
themselves as “highly interested” in pursuing participation in the BLL training course 
may act as a measurable indicator of dissemination plan success. The primary target 
audience will need to gain permission and financial support from administration staff, 
prior to inviting the program developer to lead the BLL training course at their facility; 
therefore, the survey will specify that “highly interested” denotes the intention of 
discussing the program with their supervisor and/or administration professional. In order 
to reach as many individuals as possible, the survey may be sent via e-mail, posted on the 
BLL website, and distributed at the end of each conference. 
 Success of dissemination efforts on the secondary target audience (administrative 
staff at local preschool and/or kindergarten programs) will be determined by the number 
of schools that host the BLL training course. Being that administrative staff must provide 
space at their facility for the training of their staff to occur, and most likely will incur the 
associated costs, the number of participating schools will act as a measurable indicator of 
dissemination plan success.  
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Conclusion  
             In this chapter, a dissemination plan for the BLL program and the BLL training 
course was outlined along with specific measurable goals. Target audiences were 
identified as occupational therapy practitioners and administrative staff at local preschool 
and/or kindergarten programs. Key messages from dissemination efforts and potential 
influential spokespersons who may spread these messages were identified. A detailed 
outline of dissemination activities and a three-year budget were provided.  Dissemination 
efforts for the BLL program and BLL training course will be revisited regularly and 
modified as the program expands. Potential future directions BLL expansion include new 
storybook editions addressing alternative areas of sensorimotor functioning, continuing 
education courses for professionals more interested in the use of sensorimotor play to 
support learning, and caregiver support groups and trainings.   
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CHAPTER SEVEN - CONCLUSION 
 Bop, Look, And Listen (BLL): A Playful Sensorimotor Program to Address 
Attention-Deficit/Hyperactivity Disorder-Like Symptoms Among Young Children is an 
evidence-based and theory-driven program that aims to address an occupational therapy 
practice-gap in the area of pediatrics, particularly school-based treatment. BLL is a 
program for preschoolers, the life stage when Attention-Deficit/Hyperactivity Disorder 
(ADHD)-like symptoms most frequently emerge (Cohen et al., 2018). The brain is 
particularly vulnerable to change during this life stage and intervention may alter the 
trajectory of symptoms; therefore, preventing future maladaptive functioning (Halperin & 
Healey, 2011). Through the means of a storybook, children are guided through playful 
sensorimotor activities based on techniques that have shown to be effective in reducing 
symptoms (Chimlakis et al., 2018; Lofti et al., 2017; Niklasson, Niklasson, & Norlander, 
2010; Yunthye et al., 2018). In addition, educational materials focused on the relationship 
between sensorimotor play, child development, and learning will be provided to school-
based professionals and parents. The evidence-based literature regarding the effectiveness 
of sensorimotor-based interventions for addressing ADHD-like symptoms is scare, yet 
promising. Implementation of BLL in preschool classrooms and the future application of 
an evaluative study will address this practice-gap. 
 The development and implementation of BLL is both timely and of critical 
importance. The prevalence of developmental disability among US children has increased 
substantially since the turn of the century, with a particularly drastic surge in ADHD 
(Hinshaw, 2018). The increased prevalence of children diagnosed with ADHD is 
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correlated with an increase in the use of stimulant medication (Chai et al., 2012; Jones, 
2015; Intercontinental Marketing Services Institute for Healthcare Informatics, 2012; 
Whelan, 2015); being that pharmacologic treatment is often the first-line intervention for 
US children with ADHD (Hinshaw, 2018). The use of medication during early childhood 
is a controversial topic for many reasons, including the potential side-effects, the risk of 
dependence, and the lack of long-term sufficiency of medication (Swanson et al., 2017). 
In addition, there is a high risk for false-positive diagnostic errors, particularly during 
early childhood: 1) symptoms overlap with other disorders, particularly sensory 
processing disorder; 2) the DSM-V provides the same diagnostic criteria for all ages and 
the point at which functioning is atypical is largely open to interpretation; and 3) non-
evidence based or incomplete assessment may result in inaccurate diagnosis. (Hinshaw, 
2018). The BLL program aims to be an alternative method to pharmacologic treatment for 
addressing ADHD-like symptoms. By using principles from sensory integration (SI) 
theory, BLL has been designed to target multiple potential neurological underpinnings of 
symptoms, regardless of diagnosis, or lack thereof.    
 BLL is also timely, given the shifts in lifestyle of US children since the turn of the 
century. Many barriers appear to be limiting access to or participation in sensorimotor 
play during childhood. These barriers include, but are not limited to, the following: 
educational policy changes and reduction in time devoted to physical education and 
recess (Hinshaw, 2018; “Instructional Time in Elementary Schools”, 2018); excessive 
screen media usage (Common Sense Media, 2013); and the ever-expanding options for 
infant and child seating and positioning paraphernalia. Although correlation is not 
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causation, theory and evidence reveal a probable link between the alarming prevalence of 
ADHD-like symptoms among children and limited sensorimotor play. BLL aims to 
combat this shift by bringing more movement and sensory exploration back into the lives 
of US children. 
 In addition to medication, behavioral intervention is the only other form of 
treatment for ADHD-like symptoms that has been scrutinized by numerous controlled 
trials and is regarded as truly evidence-based (Catala-Lopez et al., 2017; Hinshaw, 2018). 
Frazier and Merrell (1997) explain that behavioral treatments focus on changing 
“unwanted behaviors through the manipulation of the environmental antecedents and 
consequences” (p. 451). As presented by the American Occupational Therapy 
Association (2012), occupational therapists possess a thorough understanding and deep 
appreciation for three primary goals of childhood: “to grow, learn, and play.” This vital 
concept is not reflected in the two forms of treatment for ADHD-like symptoms that are 
deemed evidence-based. With an expertise in child development and the meaningful 
occupation of play, occupational therapists are well-equipped to design effective and 
optimal treatments to address ADHD-like symptoms among young children. The BLL 
program is innovative in that it combines playful activities with evidence-based 
behavioral techniques, which have been woven throughout the BLL program to support 
participation in sensorimotor-based treatment. However, only those behavioral strategies 
that are positive in nature and maintain the integrity of key concepts from SI theory have 
been selected.   
 BLL has been created by an occupational therapist and may be considered: 1) an 
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intervention to decrease ADHD-like symptoms in preschoolers; 2) a health promotion 
program that aims to educate professionals and parents; and 3) a prevention program that 
addresses symptoms that are found to have a continues impact on function across the 
lifespan. Most importantly, BLL has been designed around the meaningful childhood 
occupation of play- an occupation that is of utmost importance during the life stage, but 
too often neglected. After all, as Mr. Fred Rogers so eloquently stated, “Play is often 
talked about as if it were a relief from serious learning. But for children play is serious 
learning. Play is really the work of childhood.” 
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Appendix A 
Explanatory Model of Proposed Problem 
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Appendix B 
Bop, Look, and Listen Inservice and Training Session Topics 
 30-Minute BLL Informational Inservice Topics 
1 Brief overview of theories and evidence driving the program design  
 
Examples: Statistics about increasing ADHD prevalence; Comparison of ADHD 
diagnosis to sensory processing challenges and discussion about potential for false-
positive diagnosis of ADHD; Visual model explaining how limited sensorimotor play 
is hypothesized to impact child performance in the classroom; Brief description of 
sensorimotor programs and behavioral strategies found to be effective in the 
treatment ADHD-like symptoms. 
2 Brief description of program delivery 
 
Example: Mandatory 60-minute staff training; Frequency and duration of the 
program; Brief explanation of sensorimotor storybook; Role of the supporting staff  
3 Staff participation in 4-page excerpt of sensorimotor storybook  
4 Brief explanation of potential barriers and how they will be addressed as needed 
 
Examples: Time and/or space constraints; Reduction in motivation among staff 
participants; Program begins to become perceived as “chaotic”. 
5 Present intended child outcomes  
 
Examples: Reduction in ADHD-like symptoms throughout the school day; Enhanced 
success with participation in childhood occupations (e.g., learning and play) and 
roles (e.g., child and friend) throughout the school day; Participation in a fun, play-
based sensorimotor program that capitalizes on child interests and fosters feelings 
of success.  
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 60-Minute BLL Training Session Topics 
 
 
 
1 
Identify key elements of BLL that should be maintained across all activities. 
 
Examples: Activities are meant to be fun and presented in a playful manner; The 
expectation is that students try their best, not that they will perform the activities 
perfectly; Staff should be activity engaged in the program at all times; Staff should 
limit language as best as possible, unless providing verbal support for activities.  
2 Demonstration of Activity 1 
 
 
 
3 
Identification of key elements of Activity 1. Students should be expected to attempt 
all key elements to the best of their ability with needed support. Perfection is not an 
expectation.  
 
Example: For vestibular (linear) activity the student: 1) Stands with legs apart; 2) 
Reaches arms above head; 3) Tips head back; 4) Reaches down to floor; 5) Tucks 
chin toward chest.  
 
4 Staff practices Activity 1 
 Steps 2-4 are repeated for all activities.  
5 Explanation of how to support each child based on individual needs. 
6 Staff volunteers to role play. Group leader acts as the child and staff supports the 
child in performing chosen activity. 
7 Time for questions 
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Appendix C 
Bop, Look, and Listen Rules 
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Appendix D 
Power Down to PLAY Dissemination Tool 
 
Raising Parental Awareness About Excessive Screen Media Use and Its Impact on 
the Development of Preschoolers (3- to 5-years-olds) 
Alison Rebels, MS, OTR/L 
I write this article to discuss a growing health issue impacting children and families in 
our community- excessive screen media use. This article will provide you with an 
overview of this health concern, present a program that can help you address excessive 
screen media use in your home, and direct you to reputable resources to learn more 
about this issue. 
 
 Does your child ask for your phone every time he/she is bored? Is the television 
the only way you can get your child to sit down and eat dinner? Does your child cry 
every time the iPad is taken away? Is giving your child a tablet the only way you can get 
any household chores accomplished? If you answered yes to any of these questions, you 
are not alone. In today’s world of rapidly expanding technologic innovation, more and 
more parents are finding it nearly impossible to maintain healthy screen media habits in 
their home.  
 Now, it would be remiss if I did not mention the potential positive impact of 
screen media use during early childhood. Parents of preschool-aged children in our 
community have noted the educational potential, reporting that iPad games helped to 
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reinforce concepts including letters and colors. Other parents have reported that, through 
videos, their children have learned about other parts of the world. I too have witnessed 
children playing pretend and building on scenarios from their favorite television shows. 
Taking this all into consideration, it is important to clarify that my mission is not to 
eliminate screen media use all together, as that is neither feasible or necessary for most 
families; But rather, my mission is to support families in adopting healthy screen media 
habits that fit with their individual views, values, lifestyles, and goals.  
The American Academy of Pediatrics (AAP) (2016) refers to early childhood as 
“a time of critical brain development, building secure relationships, and establishing 
health behaviors” (p. 1). The AAP (2016) emphasizes that skills necessary for school 
success are best learned during “unstructured and social (not digital) play” (p.2). The 
AAP (2016) recommends that children ages 2 to 5 should watch an hour or less of screen 
media per day. Screen media includes all “television, videos, and mobile/interactive 
technologies” (AAP, 2016, p. 1). According to a 2013 national representative survey, 
children between the ages of 2 and 4 are using screen media an average of 1 hour and 58 
minutes a day; Children between the ages of 5 and 8 are using screen media an average of 
2 hours and 21 minutes a day (Common Sense Media, 2013). 
 The evidence regarding the impact of screen media on child development 
continues to grow. Recent studies reveal that excessive use of screen media in early 
childhood is associated with decreased length of nighttime sleep (Cespedes et al., 2014); 
higher BMI (Wen, Baur, Rissel, Xu, & Simpson., 2014); cognitive, language, and motor 
delays (Lin, Cherng, Chen, Chen, & Yang, 2015); and emotional delays (Tomopoulos et 
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al., 2007). When parents in our community were asked about the perceived negative 
effects of screen media, they commented on the addictive quality of screens and how 
screens take away from other meaningful activities including socializing, play, physical 
activity, and time spent outdoors.  
 Eighty-five percent of parents of preschool-aged children reported challenges 
with limiting screen media usage in their homes. Different families are faced with 
different challenges. Work schedules, types of childcare, family structures, social support 
systems, child and parent strengths and limitations, knowledge about the issue, values, 
and beliefs all play a role in a family’s ability to adopt and maintain healthy screen media 
habits in their home.  
 To address this growing health issue, I have created the Power Down to PLAY 
(PDP) program. During an 8-week social group (groups meet once per week for 1 hour), 
parents of pre-school aged children will be provided with the education and support 
needed to adopt healthy screen media habits in their homes. The program is not a one size 
fits all approach and parents take an active role in setting individualized goals and 
shaping recommendations to best fit the needs of their families. With my expertise as an 
occupational therapist, I will help you to view your family’s screen media habits from a 
holistic perspective. Together, we will take a close look at how individual characteristics, 
perspectives, routines, roles, and environment may be supporting or hindering your 
family’s adoption of healthy screen media habits and your ability to successfully set 
screen media limits. By capitalizing on strengths and brainstorming solutions to barriers, 
you will be supported to set and succeed in meeting individualized goals. If interested in 
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learning more about the PDP program, please e-mail me at alisonrebels@gmail.com. I 
will be happy to provide more detailed information about the program and discuss how 
we may work together to reach your family’s goals for healthy screen media habits.  
 Also, to learn more about the AAP’s recommendations regarding screen media 
use, and to read up to date research, please visit the American Academy of Pediatrics 
website at www.aap.org. Here you may also access a policy statement on this matter 
titled “Media and Young Minds”, authored by the AAP’s Council on Communications 
and Media (American Academy of Pediatrics, 2016).  
 I ask you to please join me in advocating for the health of today’s youth- through 
staying informed, spreading awareness of this growing health issue, taking the steps to 
adopt healthy screen media habits for your family, and leading by example for your 
community. By Powering Down to PLAY, we may guide children in our community to 
a healthier tomorrow. Thank you. 
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Appendix E 
How to Support Each Child’s Individual Needs 
Children have different learning styles. How staff supports a child’s participation should 
be individualized to fit his needs. To determine the appropriate way to support a child, 
begin with trying the different types of minimal supports. Some children may require one 
type of minimal support to participate, while other children may benefit from a 
combination of two types of minimal support (e.g., pointing to the picture and asking 
“What’s next?”). Only try moderate supports when a child is unable to participate with 
any form or combination of minimal supports. The same process should be considered 
when moving from moderate to maximal supports. The goal is to provide the least 
about of support necessary for the child to participate in the activity. The child 
should be encouraged to try his best, but the child should not be expected to perform 
activities perfectly. 
 
TYPE OF 
SUPPORT à 
VISUAL VERBAL PHYSICAL 
LEVEL OF 
SUPPORT â 
MINIMAL 
Point to 
picture of 
activity 
Open-ended, general 
question to support 
initiation of activity 
 
“What’s next?” 
Tap body part to guide initiation 
of movement 
 
Tap arms if student should reach 
upward. 
MODERATE 
Demonstrate 
activity 
prior to 
participation 
Close-ended question 
about specific aspects 
of activity for which 
child needs support 
 
 “Do we reach up with 
one hand or two 
hands?”  
Gently guide body part(s) 
through a maximum of 50% of 
movement and allow student to 
complete movement 
independently  
 
Provide support under student’s 
elbows and lift their arms upward. 
Once you feel the student activating 
muscles to complete the movement, 
slowly release support. 
MAXIMAL 
Perform 
activity with 
student step-
by-step 
Step-by-step verbal 
instructions for 
aspects of activity for 
which child needs 
support 
 
“Reach your hands up to 
the sky… Look up to the 
sky…Touch your toes.” 
Gently guide body parts through 
full movement  
 
Provide support under student’s 
elbows and assist them in 
lifting/lowering arms through full 
movement. Move slowly so student 
has the opportunity to activate and 
move arms along with your support. 
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Appendix F 
Visual Schedule of Bop, Look, & Listen Activities 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Appendix I 
 Logic Model for Evaluation 
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Appendix G 
Excerpt from Bop, Look, and Listen Storybook: Part One 
Page 3: 
 
 
 
 
 
 
 
 
 
 
Page 4: 
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Page 5: 
 
 
 
 
 
 
 
 
 
	
	
	
 
 
Page 6: 
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Appendix H 
Logic Model for Evaluation 
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EXECUTIVE SUMMARY 
Introduction 
 The prevalence of developmental disability among US children has increased 
substantially since the turn of the century, with a particularly drastic surge in the number 
of children diagnosed with Attention-Deficit/Hyperactivity Disorder (ADHD) (Beyen, 
Valkenburg, & Piotrowski, 2018; Boyle, et al., 2011; Hinshaw, 2018). During childhood 
and beyond, ADHD-like symptoms (e.g. inattention, hyperactivity, and impulsivity) have 
been linked to the following: social problems and substance abuse (Cohen et al., 2018; 
Hinshaw, 2018; Mehta et al., 2011); risk-taking behaviors, high risk for accidental injury, 
self-harming (Hinshaw, 2018); academic challenges, occupational difficulties, criminality 
(Cohen et al., 2018); and motor vehicle accidents (Mehta et al., 2011). ADHD-like 
symptoms negatively impact one’s ability to successfully fulfil roles and participate in 
meaningful activities across the lifespan. Interventions for young children (preschoolers) 
are of particular interest because of the brain’s vulnerability to change at this life stage 
(Halperin & Healey, 2011; Niklasson, Niklasson, & Norlander, 2010; Razza, Bergen-
Cico, & Raymond, 2015). Intervention at an early age has the potential to prevent or alter 
the trajectory of ADHD-like symptoms (Halperin &Healey, 2011). 
As developmental disability has been on the rise, access to and participation in 
sensorimotor play (enjoyable and/or entertaining activity that involves sensory 
exploration and movement) during childhood appear to be lessening. Only 24% of US 
children between 6- and 17-years-old participate in the recommended 60 minutes of daily 
physical activity (National Physical Activity Plan Alliance, 2018). The US Department of 
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Health and Human Services (HHS) has only recently outlined suggested physical activity 
guidelines for children ages 3- to 5-years-old; therefore, national statistics regarding 
adherence to these guidelines are not yet known (HHS, 2018b).  Collectively, US 
children are using nearly double the amount of screen media than is recommended by the 
American Academy of Pediatrics (Common Sense Media, 2013). Additionally, time 
devoted to recess and physical education has been cut in several school districts across 
the US (“Instructional Time in Elementary Schools”, 2018). 
 Although correlation is not causation, theory and evidence reveal a probable link 
between reduced participation in sensorimotor play and the alarming increase in 
prevalence of ADHD-like symptoms among US children. A variety of sensorimotor-
based interventions have been shown to be effective in reducing ADHD-like symptoms, 
but more research must be done for these interventions to be recognized as truly 
evidence-based. These interventions include aerobic exercise, mindfulness exercises (e.g. 
yoga), and exercises that activate the cerebellum (e.g. balance activities) (Hinshaw, 
2018). Medication and behavioral intervention remain to be the only forms of treatment 
for ADHD-like symptoms that are currently considered truly evidence-based (Catalá-
López et al., 2017; Hinshaw, 2018). 
 Bop, Look, and Listen: A Playful Sensorimotor Approach to Address Attention-
Deficit/Hyperactivity Disorder-Related Challenges Among Young Children (BLL) was 
developed by an occupational therapist to address the need for effective and optimal 
treatment of ADHD-like symptoms (Hinshaw and Arnold, 2015). In addition to BLL 
program development, an evaluation plan has been carefully designed to address the gap 
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in the evidence-based literature regarding the effectiveness of sensorimotor-based 
interventions. Topics that will be explored in this executive summary include: 1) theory 
used to understand the impact of limited sensorimotor play, 2) the ADHD diagnosis 
controversy, 3) evidence used to understand the underlying brain processes that result in 
ADHD-like symptoms, 4) BLL program description including influential evidence, and 
5) potential future directions for the BLL program.  
Using Sensory Integration Theory to Understand the Impact of Limited 
Sensorimotor Play 
 Sensory integration (SI) theory explores how the brain processes information and 
how this information impacts behavior. The following concepts from SI theory may be 
used to facilitate a general understanding of how limited sensorimotor play impacts 
development (Kielhofner, 2009). 
 Nature versus nurture. Development is both biologically determined and shaped 
by one’s environment and experiences. Therefore, access to and participation in 
sensorimotor play has a role in shaping development.  
 Neural plasticity. The brain has the capacity to change throughout the lifespan. 
Therefore, activation of the brain through sensorimotor play results in brain changes and 
influences development.  
 The brain functions as an integrated whole. The functioning of one area of the 
brain impacts the functioning of others. Therefore, sensorimotor play impacts the 
functioning of the whole brain and resulting behaviors.  
 These concepts reveal the potential for sensorimotor play to support healthy 
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development. Conversely, these concepts reveal how limited sensorimotor play may be 
detrimental to development.  
ADHD: The Diagnosis Controversy 
 The topic of diagnosing and/or “labeling” a preschooler (children between the 
ages of 3- to 5-years old), particularly with ADHD, is controversial for multiple reasons: 
1) symptoms often overlap with alternative diagnoses (Table 1); 2) the widely used 
Diagnostic and Statistical Manual of Mental Disorders (DSM) system provides the same 
diagnostic criteria for all ages and developmental levels. Therefore, the point at which 
symptoms are considered more frequent than what is considered typical for a preschooler 
is largely open to interpretation; and 3) non-evidence-based and/or incomplete 
assessments are frequently performed and have the potential to result in imprecise and 
inaccurate diagnosing (Hinshaw, 2018).  
Patterns of Behavior Associated with 
Sensory Processing Challenges 
(Kielhofner, 2009, p. 209) 
ADHD Symptoms from DSM-V 
Diagnostic Criteria 
(American Psychiatric Association, 
2013, p. 59) 
Over-responsive: Responds to sensory input 
“with more speed, intensity, or duration than 
is typical” 
“Is often easily distracted by extraneous 
stimuli.” 
Under-responsive: Disregards sensory input “Often does not seem to listen when spoken to directly.” 
Sensory seeking: Has “an insatiable desire for 
[…] excessive [sensory] information” 
“Often fidgets with or taps hand or feet or 
squirms in seat.” 
Table 1. Similarities between patterns of behavior associated with sensory 
processing challenges and diagnostic criteria for ADHD. 
 
 Theories about ADHD and sensory processing disorder aim to explain similar 
symptoms, but the reasons for these symptoms differ greatly. According to the well-
renowned theory of ADHD outlined by Russell A. Barkley, Ph. D, ADHD results 
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primarily from abnormalities in the prefrontal cortex (the area of the brain that allows us 
to focus, plan, and problem solve) (Barkley, 1997). Sensory processing disorder arises 
primarily from abnormalities in the subcortical region (the area of the brain that processes 
incoming information from our bodies and the environment) (Kielhofner, 2009; Miller, 
Anzalone, Lane, Dermak, & Osten, 2007).  
   Given the complexity of accurately diagnosing a preschooler, the BLL program 
has been designed to address ADHD-like symptoms, regardless of what the source of 
symptoms may be. The BLL program accomplishes this by combining sensorimotor 
intervention (targeting the subcortical region) and behavioral strategies (targeting the 
prefrontal cortex). These techniques will be described next.  
Evidence to Understand ADHD-like symptoms 
 Consistent with Barkley’s theory of ADHD and SI theory, evidence-based 
literature reveals a link between ADHD-like symptoms and abnormalities of specific 
brain regions, including a reduction in size and electrical activity. These brain regions 
include: the prefrontal cortex (Barkley et al., 2002; Bledsoe, Semrud-Clikeman, & 
Pliszka, 2011; Castallanos et al., 2002; Kates et al., 2002; Sowell et al., 2003; Valera, 
Faraone, Murray, & Seidman, 2007, Wolraich, 2016); and subcortical structures, 
particularly the cerebellum (Barkley et al., 2002; Bledsoe et al., 2011; Castellanos et al., 
2002; Durston et al., 2004; Valera et al., 2007; Wolraich, 2016; Wyciszkiewicz, Pawlak, 
& Krawiec, 2017). 
 These abnormalities of the subcortical-prefrontal circuitry are consistent with the 
functional deficits that are frequently observed among children with ADHD-like 
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symptoms. Children with ADHD-like symptoms demonstrate impaired executive 
functioning, for which the prefrontal cortex is primarily responsible (Perner, Kain, 
Barchfeld, & Hughes, 2002; Schoemaker et al., 2012; Thorell & Wahlstedt, 2006; 
Willcutt, Doyle, Nigg, Faraone, and Pennington, 2005). They also demonstrate 
impairments in the following areas, for which the subcortical region of the brain is 
responsible: sensory processing and balance (Cheung & Siu, 2009; Dunn & Bennett, 
2002; Kornicarova, Bob, & Raboch, 2014; Mangeot et al., 2001; Mao, Kuo, Yang, & Su, 
2014; Pfeiffer, Daly, Nicholls, & Gullo, 2015; Shum & Pang, 2009; Yochman, Parush, & 
Ornoy, 2004). 2004); and developmentally-appropriate reflexes (Kornicarova & Bob, 
2012; Kornicarova & Bob, 2013; Kornicarova et al., 2013; Taylor, Houghton, & 
Chapman, 2004). 
BLL Program Description 
Evidence-based Programs Informing BLL Program Design 
 BLL has been designed to activate and strengthen development in the above-
mentioned areas of the brain. Activities are influenced by sensorimotor-based programs 
(targeting the subcortical region of the brain) that have been effective in decreasing 
ADHD-like symptoms among children. These activities have been adapted for 
preschoolers as necessary. Evidence-based programs have focused on the following types 
of activities: yoga (Bergen-Cico, Razza, & Timmins, 2015; Bubela & Gaylord, 2014; 
Chimiklis et al., 2018; Chou & Huang, 2017; Ehud, An, & Avshalom, 2010; Flook et al., 
2008; Flook et al., 2010; Jensen & Kenny, 2004; Mehta et al., 2012; Miller et al., 2014; 
Parker, Kupersmidt, Mathis, Scull, & Sims, 2014; Serwacki & Cook-Cottone,, 2012; 
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Steiner, Sidhu, Pop, Frenette, & Perrin, 2013); hippotherapy, or therapeutic horseback 
riding (Yuthye et al., 2018); balance retraining (Lofti et al., 2017; Han, Song, & Kim, 
2011); and reflex exercises (Niklasson, Niklasson, & Norlander, 2009; Niklasson et al. 
2010).  
 In addition, the following behavioral strategies (targeting the prefrontal cortex) 
have been shown to be effective in reducing ADHD-like symptoms: externalizing 
motivation (e.g. verbal praise); immediate feedback; externalizing expectations (e.g. 
visual of the rules); and parent training (Graziano, Slavec, Hart, Garcia, & Pelham, 2014; 
Pelham et al., 2000). These behavioral strategies are woven throughout the BLL program 
and are intended to support participation in sensorimotor-based intervention.   
BLL Program Design 
 The BLL program is an evidence-based and theory-driven sensorimotor program 
that may be implemented in preschool or kindergarten classrooms. A fun-themed 
storybook will be used to guide a small group of students to participate in playful 
sensorimotor activities. An occupational therapy practitioner will act as a group leader; 
while participating staff members are trained to support child participation. Each BLL 
session lasts approximately 25 minutes and should be implemented twice weekly. In 
addition to application of the BLL storybook, educational materials and suggestions (e.g. 
informational flyer) will be provided to all participating staff, as well as parents and/or 
caregivers. These resources focus on the relationship between sensorimotor play, 
childhood development, and learning. The BLL program aims to encourage and empower 
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adults to get children involved in daily sensorimotor play through BLL activities and 
beyond.  
Future Direction of BLL Program 
 BLL is currently in the development phase and anticipated application of the pilot 
program is Summer 2019. Potential future directions for the BLL program include the 
following: 
• Application of a carefully designed program evaluation and single-subject 
research study to determine the effectiveness of the BLL program in reducing 
ADHD-like symptoms among young children.  
• Dissemination of BLL program information to occupational therapy practitioners 
and administrative staff at local preschool and kindergarten programs beyond the 
pilot program setting. Dissemination efforts will aim to promote participation in 
a BLL training session and application of the BLL program. These efforts may 
include mailed brochures, contact via telephone and email, a BLL website, 
participation in professional conferences, and the publication of a journal article.  
• New storybook editions addressing alternative areas of sensorimotor 
functioning, continuing education courses for professionals interested in the use 
of sensorimotor play to support learning, and caregiver support groups (e.g. a 
support group focused on helping parents create healthy screen media habits for 
their children in the home). 
	  
		
139 
Conclusion 
 In this executive summary, a probable link between limited participation in 
sensorimotor play and the alarming increase in prevalence of ADHD-like symptoms 
among US children has been described. Theory and evidence were used to support this 
hypothesized relationship. A discussion of the current evidence-based literature revealed 
patterns of brain abnormalities among children with ADHD-like symptoms. The BLL 
program targets these abnormalities through combining carefully-selected sensorimotor 
activities with specific behavioral techniques. Following BLL pilot program application, 
potential directions for future BLL program expansion will be explored. Future 
application of a carefully designed evaluation plan will address the gap in the evidence-
based literature regarding the effectiveness of sensorimotor-based interventions. 
Anticipated positive results will identify the BLL program as an effective child-centered 
and occupation-based treatment for ADHD-like symptoms among young children.  
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